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of effectively removing impurities on the surface of a 
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SOLUTION: This detergent for the surface of a 
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the detergent. This semiconductor having a copper wiring on 
the surface is obtained by treating the surface a 
semiconductor with the detergent. 
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l.This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2 **** s hows the word which can not be translated. 
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[JP,2002-O20787,A] 

CLAIMS 

[Claim(s)] 

[Claim 1] The cleaning agent for semi-conductor front faces with which copper wiring 
was given to the front face which comes to contain a nonionic surfactant. 
[Claim 2] A nonionic surfactant is [Formula 1] in a molecule. 

A cleaning agent given in any of claim 1 which is what comes out and has the radical 
shown they are. 

[Claim 3] A nonionic surfactant is [Formula 2] in a molecule. 

A cleaning agent given in any of claim 1 which is what comes out and has the radical 
shown and a polyoxyalkylene group they are. 

[Claim 4] The cleaning agent according to claim 3 whose polyoxyalkylene group is 
what is shown by the following general formula [1]. 
[Formula 3] 



(X shows an alkylene group among a formula and y shows a positive integer.) 

[Claim 5] The cleaning agent according to claim 3 whose polyoxyalkylene group is a 

polyoxyethylene radical or/and a polyoxypropylene radical. 

[Claim 6] The cleaning agent according to claim 1 whose nonionic surfactant is what is 
shown by the following general formula [2]. 
[Formula 4] 
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XI shows a low-grade alkylene group among [type, n shows a positive integer, Rl and 
R2 show independently a hydrogen atom, a hydroxyl group, an alkyl group, or a 
hydroxyalkyl radical, respectively, and R5 shows the radical shown by a hydrogen atom, 
the hydroxyl group, the alkyl group, the hydroxyalkyl radical, or the following general 
formula [3]. 
[Formula 5] 



(R3 and R4 show independently a hydrogen atom, a hydroxyl group, an alkyl group, or 
a hydroxyalkyl radical among a formula, respectively, X2 shows a low-grade alkylene 
group, and m shows a positive integer.) ] 

[Claim 7] It is the cleaning agent according to claim 6 whose R5 is the radical shown by 
the general formula [3] in a general formula [2] and n XI and whose m X2 are ethylene 
or a propylene radical independently, respectively. 

[Claim 8] The cleaning agent according to claim 1 whose nonionic surfactant is what is 
shown by the following general formula [2']. 
[Formula 6] 



Rl and R2 show independently a hydrogen atom, a hydroxyl group, an alkyl group, or a 
hydroxyalkyl radical among [type, respectively, r and s show 0 or a positive integer 
independently, respectively, and R5' shows the radical shown by a hydrogen atom, the 
hydroxyl group, the alkyl group, the hydroxyalkyl radical, or the following general 
formula [3']. 
[Formula 7] 



(R3 and R4 show independently a hydrogen atom, a hydroxyl group, an alkyl group, or 
a hydroxyalkyl radical among a formula, respectively, and r* and s' show 0 or a positive 
integer independently, respectively.) However, r, s, r', and s' remove the case of 0 to 
coincidence. ] 

[Claim 9] The cleaning agent according to claim 1 whose nonionic surfactant is what is 
shown by the following general formula [2"]. 
[Formula 8] 



(Rl, R2, R3, R4, r, r', s, and s' is the same as the above among a formula.) 
[Claim 10] The cleaning agent according to claim 1 whose nonionic surfactant is what is 
chosen from the compound shown by the following general formula [6], [7], or [8]. 
[Formula 9] 



(p+p r is 1-20 among a formula.) 
[Formula 10] 



(p+q+p'+q' is 1-20 among a formula.) 
[Formula 11] 



(q+q' is 1-20 among a formula.) 

[Claim 11] A cleaning agent given in any of claims 1-10 which are alkalinity they are. 
[Claim 12] Furthermore, a cleaning agent given in any of claims 1-11 which come to 
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contain a nitrogen-containing alkalinity compound they are. 

[Claim 13] The cleaning agent according to claim 12 with which a nitrogen-containing 
alkalinity compound is chosen from ammonia, primary amine, the second class amine, 
the third class amine, or the fourth class ammonium. 

[Claim 14] The cleaning agent according to claim 13 the fourth class ammonium of 
whose is the fourth class ammonium shown by the following general formula [5]. 
[Formula 12] 



(R6419 show among a formula the hydrocarbon residue which may have the hydroxyl 
group independently, respectively, and M- shows an anion.) 

[Claim 15] The cleaning agent according to claim 14 which is that the fourth class 
ammonium shown by the general formula [5] is indicated to be by the following general 
formula [5']. 
[Formula 13] 



(R6419 show independently the low-grade alkyl group of carbon numbers 1-6, or the 
hydroxy low-grade alkyl group of carbon numbers 1-6 among a formula, respectively.) 
[Claim 16] The cleaning agent according to claim 15 the fourth class ammonium of 
whose shown by the general formula [5] is tetramethylammonium hydroxide or 
hydroxylation trimethyl-24iydroxyethyl ammonium. 

[Claim 17] The cleaning agent according to claim 13 which is that ammonia, primary 
amine, the second class amine, or the third class amine is indicated to be by the 
following general formula [4]. 
[Formula 14] 



(Rll, R12, and R13 show independently a hydrogen atom, a low-grade alkyl group, or a 
hydroxy low-grade alkyl group among a formula, respectively.) 



[Claim 18] The washing approach on the front face of a semi -conductor characterized 
by processing the semi-conductor front face where copper wiring was given to the front 
face with a cleaning agent given in any of claims 1-17 they are that copper wiring was 
given to the front face. 

[Claim 19] The washing approach on the front face of a semi-conductor characterized 
by giving the semi-conductor front face where copper wiring was given to the front face 
to a physical washing process under existence of a cleaning agent given in any of claims 
1-17 them are. 

[Claim 20] The semi-conductor with which copper wiring was given to the front face 
obtained by washing the semi-conductor front face where copper wiring was given to 
the front face by the approach according to claim 18 or 19. 
[Claim 21] The compound shown by the following general formula [2*] [** 15] 



Rl and R2 show independently a hydrogen atom, a hydroxyl group, an alkyl group, or a 
hydroxyalkyl radical among [type, respectively, r and s show 0 or a positive integer 
independently, respectively, and R5' shows the radical shown by a hydrogen atom, the 
hydroxyl group, the alkyl group, the hydroxyalkyl radical, or the following general 
formula [3']. 
[Formula 16] 



(R3 and R4 show independently a hydrogen atom, a hydroxyl group, an alkyl group, or 
a hydroxyalkyl radical among a formula, respectively, and r' and s' show 0 or a positive 
integer independently, respectively.) 

However, r, s, r*, and s' remove the case of 0 to coincidence. ] The semi-conductor 
substrate cleaning agent which comes to contain a nitrogen-containing alkalinity 
compound. 

[Claim 22] The cleaning agent according to claim 21 which is the compound in which 
the compound shown by the general formula [T] is shown by the following general 
formula [2"]. 
[Formula 17] 
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(Rl, R2, R3, R4, r, r\ s, and s* is the same as the above among a formula.) 

[Claim 23] The cleaning agent according to claim 22 Rl and whose R3 are methyl 

groups in a general formula [2 ,r ] and R2 and whose R4 are isobutyl radicals. 

[Claim 24] The cleaning agent according to claim 22 or 23 whose totals of r, r r , s, and s' 

are 1-20 in a general formula [2"]. 

[Claim 25] The cleaning agent according to claim 22 or 23 whose totals of r, r\ s, and s' 
are 1-18 in a general formula [2"]. 

[Claim 26] The cleaning agent according to claim 22 which is that as which the 
compound shown by the general formula [2"] is chosen from the compound shown by 
the following general formula [6], [7], or [8]. 
[Formula 18] 



(p+p' is 1-20 among a formula.) 
[Formula 19] 



(p+q+p'+q' is 1-20 among a formula.) 
[Formula 20] 



(q+q' is 1-20 among a formula.) 

[Claim 27] The cleaning agent given in any of claims 21-26 they are chosen from the 
fourth class ammonium in which a nitrogen-containing alkalinity compound is shown 
by ammonia, primary amine, the second class amine, the third class amine, or the 



following general formula [5]. 
[Formula 21] 



(R6-R9 show among a formula the hydrocarbon residue which may have the hydroxyl 
group independently, respectively, and M- shows an anion.) 

[Claim 28] A cleaning agent given in any of claims 21-26 which are the fourth class 
ammonium in which a nitrogen-containing alkalinity compound is shown by the general 
formula [5] they are. 

[Claim 29] The cleaning agent according to claim 28 which is that the fourth class 
ammonium shown by the general formula [5] is indicated to be by the following general 
formula [5']. 
[Formula 22] 



(R6-R9 show independently the low-grade alkyl group of carbon numbers 1^5, or the 
hydroxy low-grade alkyl group of carbon numbers 1-6 among a formula, respectively.) 
[Claim 30] The cleaning agent according to claim 28 or 29 whose hydrocarbon residue 
shown by R5-R6 in a general formula [5] or [5'] is an alkyl group. 

[Claim 31] The cleaning agent according to claim 30 whose alkyl group shown by 
R5-R6 is a methyl group. 

[Claim 32] The cleaning agent according to claim 29 the fourth class ammonium of 
whose shown by the general formula [5*] is tetramethylammonium hydroxide or 
hydroxylation trimethyl-2-hydroxyethyl ammonium. 

[Claim 33] A cleaning agent given in any of claims 21-32 whose semi-conductor 
substrates are semi-conductor substrates with which copper wiring was given to the 
front face they are. 

[Claim 34] The semi-conductor substrate washing approach characterized by processing 
a semi-conductor front face with a cleaning agent given in any of claims 21-32 they are. 
[Claim 35] The washing approach according to claim 34 that a semi-conductor substrate 
is a semi-conductor substrate with which copper wiring was given to the front face. 
[Claim 36] The semi-conductor substrate obtained by washing a semi-conductor front 



face by the approach according to claim 34 or 35. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the cleaning agent and the washing 
approach on a semi-conductor front face and the front face of a semi-conductor where 
copper wiring was especially given to the front face. 
[0002] 

[Description of the Prior Art] In recent years, detailed-ization is progressing with high 
integration and the structure of LSI is the multilayer structure which metal wiring etc. 
put on the semi-conductor front face in many steps. Moreover, modification in copper 
with more low electric resistance (Cu) from the aluminum of the former [ wiring / 
which is used ] is proposed. 

[0003] The so-called chemical physical polish technique (Cu-CMP) which grinds and 
carries out flattening of the semi-conductor substrate physically is used for the process 
which manufactures the semi-conductor which has the multilayer structure by which 
copper wiring was continued and given to the multilayer on the front face, oxidizing 
Metal Cu. 

[0004] On the other hand, the insulator layer (silicon oxide) which isolates Cu wiring 
and each Cu wiring is in the unreserved condition, and the wafer front face after a 
Cu-CMP process is polluted by a lot of impurity metals and particle by the 
semi-conductor front face after a Cu-CMP process. Cu impurity metal contamination is 
shaved [ Cu ] by CMP originates in adsorbing on an insulator layer and remaining as 
oxidization copper, and particle contamination originates in the slurry used at a CMP 
process for polish. 

[0005] Thus, if copper oxide remains on an insulator layer, a copper element is spread in 
an insulator layer in heat treatment at a back process, the property of a device 
deteriorates because insulation falls, and a device will be destroyed in order for isolated 
wiring to raise connection, i.e., short-circuit, when contamination is remarkable. 
Therefore, before progressing to degree process, it is necessary to remove copper oxide. 
Moreover, in order for particle contamination to have a bad influence on degree process 
similarly, it is necessary to remove as much as possible. 

[0006] In order to remove the above-mentioned **** impurity and particle by the above 

reason, the washing process after a Cu-CMP process is indispensable. 

[0007] In the washing process after a Cu-CMP process, if the acid penetrant removers (a 
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hydrochloric acid, fluoric acid, etc.) usually used as a penetrant remover for 
semi-conductors are used conventionally, in order to dissolve not only copper oxide but 
the metal copper of wiring which adhered on the insulator layer and to cause corrosion 
and an open circuit of wiring, use of the acid penetrant remover concerned is not 
desirable. Furthermore, when an acid solution is used, a semi-conductor front face and 
particle pay well electrostatic, and the problem of particle being not only unremovable, 
but causing reverse adsorption also has them. Moreover, although the alkaline penetrant 
remover which a semi-conductor front face and particle **** for removal of particle 
mutually electrostatic is generally confirmed, when penetrant removers which contained 
the metal ion as a source of alkali, such as a sodium hydroxide and a potassium 
hydroxide, are used, these metals will stick to an insulator layer (silicon oxide) front 
face, and an insulating property will be degraded. Moreover, copper solvent power 
cannot use strongly the penetrant remover of the inorganic alkali (aqueous ammonia 
etc.) which does not contain a metal ion among alkaline penetrant removers. 
[0008] On the other hand, although the penetrant remover containing the fourth class 
ammonium does not corrode copper wiring and has the advantage that the removal 
effectiveness of particle is also high, since the fourth class ammonium is strong-base 
nature, it has the fault of the etching force over an insulator layer being strong, and 
damaging the front face which carried out flattening at the CMP process. In order to 
cancel such a fault, by adding a hydrogen peroxide to the fourth class ammonium, it is 
known that it is possible to make an etch rate late. However, in this case, by the 
oxidizing power of a hydrogen peroxide, the front face of copper wiring oxidizes and 
the problem that conductivity will worsen arises. 

[0009] Thus, the penetrant remover which can remove a surface impurity did not exist 
until now, without having not caused the corrosion or oxidation of copper wiring for the 
semi-conductor substrate which gave copper wiring, and starting a surface dry area. 
[0010] k 

[Problem(s) to be Solved by the Invention] This invention offers the cleaning agent and 
the washing approach of removing the impurity of the front face concerned effectively, 
without not having been made in view of the above-mentioned **** situation, and not 
causing the corrosion or oxidation of copper wiring for a semi-conductor front face and 
the semi-conductor front face where copper wiring was especially given to the front 
face, and starting a surface dry area. 
[0011] 

[Means for Solving the Problem] This invention consists of the following configurations. 
[0012] (1) The cleaning agent for semi-conductor front faces with which copper wiring 
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was given to the front face which comes to contain a nonionic surfactant. 
[0013] (2) The washing approach on the front face of a semi-conductor characterized by 
processing the semi-conductor front face where copper wiring was given to the front 
face with the cleaning agent which comes to contain a nonionic surfactant that copper 
wiring was given to the front face. 

[0014] (3) The semi-conductor which was obtained by processing the semi-conductor 
front face where copper wiring was given to the front face with the cleaning agent 
which comes to contain a nonionic surfactant and with which copper wiring was given 
to the front face. 

[0015] As a result of repeating research wholeheartedly that this invention person etc. 
should attain the above^nentioned purpose, by washing the semi-conductor front face 
where copper wiring was given using the cleaning agent containing a nonionic 
surfactant The oxidation copper which is adsorbing on an insulator layer or copper 
wiring, and an impurity like particle can be removed effectively, without being able to 
control the etch rate of an insulator layer, and not causing the corrosion or oxidation of 
copper wiring, and starting a surface dry area, Furthermore, such effectiveness is [0016] 
in the molecule as a nonionic surfactant. 
[Formula 23] 

[0017] When especially the thing that comes out and has the acetylenic group shown 
used the fourth class ammonium together in a desirable thing list also especially in such 
a surfactant and nitrogen-containing alkalinity compounds, such as ammonia, the first 
class, the third class amine, or the fourth class ammonium, based on a header and 
discovery of these single strings, it came to complete this invention for the effectiveness 
being promoted further. 

[0018] Although each thing known conventionally is used as a nonionic surfactant in 
this invention, it is [0019] in the molecule. 
[Formula 24] 

[0020] What comes out and has the radical (acetylenic group) shown is desirable, and it 
is [0021] especially in a molecule. 
[Formula 25] 
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[0022] What comes out and has the radical (acetylenic group) shown and a 
polyoxyalkylene group is desirable. 

[0023] As the polyoxyalkylene group concerned, what is shown, for example by the 

following general formula [1] is mentioned. 

[0024] 

[Formula 26] 



[0025] (X shows an alkylene group among a formula and y shows a positive integer) . 
[0026] as the alkylene group shown by X in a general formula [1]— the low-grade 
alkylene group of the shape of a straight chain, the shape of branching, and the annular 
carbon numbers 1-6 — desirable — for example, a methylene group and ethylene, a 
propylene radical, a butylene radical, a methyl methylene group, ethyl ethylene, a 
methyl ethylene radical, a methyl propylene radical, an ethyl propylene radical, and a 
pentene radical — it passes, a xylene radical etc. is mentioned to a xylene radical a cyclo 
pentene radical, and cyclo, and ethylene or especially a propylene radical is desirable 
especially. Moreover, since a positive integer is shown, it is 1-8 preferably, foaming is 
usually suppressed also when the thing of 2-8 has low cellularity and y uses together 
with physical washing especially, 1-10, and, and it is hard to generate a trouble with a 
bubble, y is especially desirable. In addition, all of y oxy-alkylene groups may be the 
same, and they may consist of two sorts or more than it. In the oxy-alkylene group 
shown by -(X-O)- in a general formula [1], an oxyethylene radical, an oxypropylene 
radical, etc. are desirable, for example, and what consists only of an oxyethylene radical, 
for example, the thing which consists only of an oxypropylene radical, especially the 
thing that consists of combination of an oxyethylene radical and an oxypropylene 
radical are desirable as a polyoxyalkylene group shown by -iX-O) y- In addition, when 
it is what consists of combination of an oxyethylene radical and an oxypropylene radical, 
the oxyethylene radical of both ratio is usually 70% or more preferably 50% or more. 
[0027] It is [0028] in the above-mentioned **** and a molecule. 
[Formula 27] 

[0029] As an example of a nonionic surfactant of coming out and having the radical 
shown and the polyoxyalkylene group shown by said general formula [1], what is 
shown, for example by the following general formula [2] is mentioned. 
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[0030] 

[Formula 28] 



[0031] XI shows a low-grade alkylene group among [type, n shows a positive integer, 
Rl and R2 show independently a hydrogen atom, a hydroxyl group, an alkyl group, or a 
hydroxyalkyl radical, respectively, and R5 shows the radical shown by a hydrogen atom, 
the hydroxyl group, the alkyl group, the hydroxyalkyl radical, or the following general 
formula [3]. 
[0032] 

[Formula 29] 



[0033] (R3 and R4 show independently a hydrogen atom, a hydroxyl group, an alkyl 
group, or a hydroxyalkyl radical among a formula, respectively, X2 shows a low-grade 
alkylene group, and m shows a positive integer.) ] 

[0034] The low-grade alkylene group shown by XI and X2 in the above-mentioned 
general formula [2] and [3] is the same as X in the **** general formula [1] mentioned 
above. Moreover, m and n are the same as y in the **** general formula [1] similarly 
mentioned above. In addition, when R5 in a general formula [2] is a general formula [3], 
it is 2-16 preferably, and since foaming is suppressed especially also when the thing of 
4-16 has low cellularity and uses together with physical washing, 2-20, and, and it is 
hard to generate a trouble with a bubble, it is usually especially desirable [ the sum total 
of m and n ]. 

[0035] Also in the nonionic surface active agent shown by the above-mentioned **** 
general formula [2], that XI and whose X2 are ethylene or/and a propylene radical is 
desirable. As these desirable things, what is shown, for example by the following 
general formula [2'] is mentioned. 
[0036] 

[Formula 30] 
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[0037] Rl and R2 are the same as the above among [type, r and s show 0 or a positive 
integer independently, respectively, and R5 r shows the radical shown by a hydrogen 
atom, the hydroxyl group, the alkyl group, the hydroxyalkyl radical, or the following 
general formula [3']. 
[0038] 

[Formula 31] 



[0039] (R3 and R4 are the same as the above among a formula, and r' and s' show 0 or a 
positive integer independently, respectively.) However, r, s, r', and s' remove the case of 
0 to coincidence. ] 

[0040] Especially the thing whose radical shown by R5 r in a general formula [2'] is a 
general formula [3'] especially, i.e., the thing shown by the following general formula 
[2"], is desirable. 
[0041] 

[Formula 32] 



[0042] (a formula — inside — R — one — R — two — R — three — R — four — R — five — r 

r » _ s _ anc j — s — ' — the above — being the same .) 
[0043] In addition, it sets to the above^nentioned general formula [2^ and [2"], and is 
[0044]. 
[Formula 33] 



[0045] The thing (the so-called block copolymer) and oxyethylene radical, and 
oxypropylene radical which consist of **, r blocks of an oxyethylene radical, and s 
blocks of an oxypropylene radical join together in random order, and the former total 
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means that (the so-called random copolymer) whose latter total is s pieces by r pieces. 
Moreover, the above-mentioned general formula [3'] and [0046] in [2 M ] 
[Formula 34] 



[0047] It is the same as that of **. 

[0048] the nonionic surfactant concerning this invention — the very thing — it can 
prepare easily by the well-known approach. Namely, the glycol compound shown in 
U.S. Pat. No. 3291607 by the following general formula [2-1] according to the approach 
of a publication in order to, prepare the compound whose radical shown by R5 in a 
general formula [2] is a general formula [3] for example, and [0049] 
[Formula 35] 



[0050] (R1-R4 are the same as the above among a formula.) What is necessary is just to 
make the following general formula [2-2] or/and the alkylene oxide corresponding to 
[3-1] react. 
[0051] 

[Formula 36] 



[0052] And [0053] 
[Formula 37] 



[0054] (XI, X2, n, and m are the same as the above among a formula.) 
[0055] as the alkyl group shown by RHR5, and R5' in the above-mentioned formula [2], 
[3], [2'], [3*], and [2"] — saturation — partial saturation — ****** _ t h e s hape of a 
straight chain, the shape of branching, and the annular carbon numbers 1-10 — desirable 
— 1-6 — it is 1-3 still more preferably. Specifically For example, a methyl group, an 
ethyl group, n^ropyl group, n-butyl, n-pentyl radical, n-hexyl group, n-octyl radical, 
n-nonyl radical, Saturation straight chain alkyl groups, for example, iso-propyl groups, 
such as n-deca nil radical, iso-butyl, sec-butyl, tert-butyl, an iso^entyl radical, A 
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sec-pentyl radical, a tert-pentyl radical, a neopentyl radical, an iso-hexyl group, 
Saturation branching alkyl groups, such as a sec-hexyl group and a tert-hexyl group, For 
example, annular alkyl groups, for example, a vinyl group, such as a cyclopentylic 
group and a cyclohexyl radical, Partial saturation branching alkyl groups, such as partial 
saturation straight chain alkyl groups, for example, an iso-propenyl radical, such as 
n-propenyl radical and n-butenyl group, an iso-butenyl group, a sec-butenyl group, and 
a tert-butenyl group, are mentioned. As a hydroxyalkyl radical, 1-3, the thing by which 
only the hydrogen atom of the end was more preferably permuted with the hydroxyl 
group are preferably mentioned 1 or more than it among the hydrogen atoms of the 
arbitration of these alkyl groups. 

[0056] In addition, it is 1-16 preferably, and since cellularity is low, foaming is 
suppressed also when it uses together with physical washing, 1-20, and, and it is hard to 
generate a trouble with a bubble, especially the thing of 4-16 is usually especially 
desirable [ the sum total of r, s, r* and s' ]. The thing whose s and s* is 0-2 independently, 
respectively and whose r and r' is 4-6 independently especially, respectively is more 
desirable. 

[0057] As an example of a nonionic surface active agent of having an acetylenic group 
in a molecule, it is the diisobutyl dimethyl butynediol polyoxy-ethylene-glycol ether (1, 
4-diisobutyl-l, 4-dimethylbut-2-yn diol polyoxyethylene glycol ether) in this invention 
shown, for example by the following general formula [6]. 
[0058] 

[Formula 38] 



[0059] the inside of [type, and the total (p+p') of p and p* — usually — 1-20 — desirable 
— 1-16 — it is 4-16 more preferably. ] [0060] For example, the diisobutyl dimethyl 
butynediol polyoxyethylene / polyoxypropylene glycol ether shown by the following 
general formula [7] (1, 4-diisobutyl-l, 4-dimethylbut-2-yn diol 
polyoxyethylene-polyoxypropylene glycol ether) 
[0061] 

[Formula 39] 
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[0062] the inside of [type, and the total (p+q+p'+q') of p, q, p', and q* — usually - 1-20 - 
desirable — 1-16 — it is 4-16 more preferably. ] [0063] For example, diisobutyl dimethyl 
butynediol polyoxypropylene glycol ether shown by the following general formula [8] 
(1, 4-diisobutyl-l, 4-dimethylbut-2-yn diol polyoxypropylene glycol ether) 
[0064] 

[Formula 40] 



[0065] the inside of [type, and the total (q+q') of q and q' — usually — 1-20 — desirable 
— 1-16 — it is 4-16 more preferably. ] ** is mentioned. 

[0066] The thing or commercial item prepared by the **** approach mentioned above, 
or any is sufficient as the nonionic surfactant used in this invention. The 
above-mentioned **** nonionic surfactant may be used independently, or two or more 
sorts, it may combine suitably and it may be used. 

[0067] That the amount of the nonionic surface active agent used should just be more 
than critical micelle concentration, if thinner than it, the rate of etching will become 
quick and effectiveness will fade. Although there is no ****** generally as the concrete 
amount used since it changes with classes of surfactant, it is usually 1 ppm or more, and 
there is especially no upper limit, for example. However, when economical efficiency 
etc. is taken into consideration, 1-10000 ppm is desirable and is 10-1000 ppm more 
preferably. 

[0068] As the ammonia in this invention, the first class, or the third class amine, what is 

shown, for example by the following general formula [4] is mentioned. 

[0069] 

[Formula 41] 
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[0070] (Rll, R12, and R13 show independently a hydrogen atom, a low-grade alkyl 
group, or a hydroxy low-grade alkyl group among a formula, respectively.) 
[0071] As a low-grade alkyl group shown by R1HR13 in a general formula [4] The 
thing of the shape of a straight chain, the shape of branching, and the annular carbon 
numbers 1-6 is mentioned. For example, specifically For example, a methyl group, an 
ethyl group, n^>ropyl group, an iso-propyl group, n-butyl, iso-butyl, sec-butyl, tert-butyl, 
n-pentyl radical, an iso^entyl radical, a sec-pentyl radical, a tert-pentyl radical, a 
neopentyl radical, n-hexyl group, an iso-hexyl group, a sec-hexyl group, a tert-hexyl 
group, a cyclopentylic group, a cyclohexyl radical, etc. are mentioned. As a hydroxy 
low-grade alkyl group shown byRll-R13ina general formula [4] That by which the 
hydrogen atom of the end was preferably permuted with the hydroxyl group is 
mentioned 1 or more than it among the hydrogen atoms of the arbitration of the 
above^nentioned **** low-grade alkyl group. Specifically For example, a 
hydroxymethyl group, hydroxyethyl radical, 3-hydroxy-n^>ropyl group, 
4^iydroxy-n-butyl, l-methyl-24tydroxyethyl radical, 2-methyl-34iydroxypropyl radical, 
1, and 1 -dimethyl -2-hydroxyethyl radical etc. is mentioned. 

[0072] As an example of the compound shown by the general formula [4], for example, 
ammonia, For example, primary amine, such as monomethylamine, ethylamine, n 
propylamine, and n butylamine, For example, dimethylamine, diethylamine, a 
methylethyl amine, G n propylamine, The second class amines, for example, a 
trimethylamine, such as G n butylamine, triethylamine, The third class amines, such as 
methyl diethylamine, tree n propylamine, and tree n butylamine, For example, third 
class hydroxy amines, such as second class hydroxy amines, for example, 
triethanolamine etc., such as first-class hydroxy amines, for example, diethanolamine 
etc., such as monoethanolamine, etc. are mentioned. 

[0073] As the fourth class ammonium in this invention, what is shown, for example by 

the following general formula [5] is mentioned. 

[0074] 

[Formula 42] 



[0075] (R6-R9 show among a formula the hydrocarbon residue which may have the 

hydroxyl group independently, respectively, and M- shows an anion.) 

[0076] As hydrocarbon residue of the hydrocarbon residue which may have the 
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hydroxyl group shown by R6-R9 in a general formula [5], any of aliphatic series, 
aromatic series, aroma aliphatic series, or an alicycle group are sufficient, and as 
aliphatic series in aliphatic series and aroma aliphatic series, it may be [ being 
saturation ] unsaturated, or the shape of the shape of a straight chain and branching has. 
As a typical thing of these, the alkyl group of the shape of a straight chain, the shape of 
branching, annular saturation, or partial saturation, an aralkyl radical, an aryl group, etc. 
are mentioned, for example. As an alkyl group, the low-grade alkyl group of 1-6, 
especially the low-grade alkyl group of carbon numbers 1-4 usually have a desirable 
carbon number. Specifically For example, a methyl group, an ethyl group, n-propyl 
group, an iso-propyl group, n-butyl, iso-butyl, sec-butyl, tert-butyl, n-pentyl radical, an 
iso-pentyl radical, a sec^entyl radical, a tert-pentyl radical, A neopentyl radical, n-hexyl 
group, an iso4iexyl group, a sec^iexyl group, A tert4iexyl group, a cyclopentylic group, 
a cyclohexyl radical, a vinyl group, n^>ropenyl radical, an iso^ropenyl radical, 
n-butenyl group, an iso-butenyl group, a sec-butenyl group, a tert-butenyl group, etc. are 
mentioned. As an aralkyl radical, the thing of carbon numbers 7-12 is usually mentioned, 
and, specifically, benzyl, a phenethyl radical, a phenylpropyl radical, phenyl butyl, a 
phenyl hexyl group, a methylbenzyl radical, a methyl phenethyl radical, ethyl benzyl, 
etc. are mentioned. As an aryl group, the thing of carbon numbers 6-14 is usually 
mentioned, a phenyl group, o-4olyl group, m^tolyl group, p-tolyl group, 2, 3-xylyl group, 
2, 4-xylyl group, 2, 5-xylyl group, 2, 6-xylyl group, 3, 5-xylyl group, a naphthyl group, 
an anthryl radical, etc. specifically mention, and it is ****. In addition, in the ring of the 
above-mentioned **** aryl group or an aralkyl radical, you may have low-grade alkyl 
groups, such as a methyl group and an ethyl group, a halogen atom, a nitro group, the 
amino group, etc. as a substituent. That by which the above-mentioned hydrogen atom 
of hydrocarbon residue was permuted with the hydroxyl group as hydrocarbon residue 
which has a hydroxyl group is mentioned. As an anion shown by M- in a general 
formula [5], OH- etc. is mentioned, for example. 

[0077] As an example of the above-mentioned fourth class ammonium of ****, the 
following are mentioned, for example. Tetramethylammonium hydroxide (TMAH), 
hydroxylation trimethyl-2-hydroxyethyl ammonium (choline), Hydroxylation 
tetraethylammonium, hydroxylation tetrapropylammonium, Hydroxylation 
tetrabutylammonium, hydroxylation monomethyl triethyl ammonium, Hydroxylation 
dimethyl diethyl ammonium, hydroxylation trimethyl monoethyl ammonium, 
Hydroxylation monomethyl TORIPURO pill ammonium, hydroxylation dimethyl 
dipropyl ammonium, Hydroxylation trimethyl monopropyl ammonium, hydroxylation 
monomethyl tributyl ammonium, Hydroxylation dimethyl dibutyl ammonium, 
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hydroxylation trimethyl monobutyl ammonium, Hydroxylation monoethyl TORIPURO 
pill ammonium, hydroxylation diethyl dipropyl ammonium, Hydroxylation triethyl 
monopropyl ammonium, hydroxylation monoethyl tributyl ammonium, Hydroxylation 
diethyl dibutyl ammonium, hydroxylation triethyl monobutyl ammonium, 
Hydroxylation monopropyl tributyl ammonium, hydroxylation dipropyl dibutyl 
ammonium, Hydroxylation TORIPURO pill monobutyl ammonium, hydroxylation 
triethyl-2^iydroxyethyl ammonium, Hydroxylation TORDPUROPIRU-2-hydroxyethyl 
ammonium, hydroxylation tributyl-2-hydroxyethyl ammonium, Hydroxylation 
trimethyl -3-hydroxypropyl ammonium, hydroxylation triethyl -3 -hydroxypropyl 
ammonium, Hydroxylation TORIPUROPIRU-3-hydroxypropyl ammonium, 
hydroxylation tributyl-3-hydroxypropyl ammonium, Hydroxylation 

trimethyl-4-hydroxy butyl ammonium, hydroxylation triethyl-4-hydroxy butyl 
ammonium, Hydroxylation TORIPUROPIRU-4-hydroxy butyl ammonium, 
hydroxylation tributyl-4-hydroxy butyl ammonium, Hydroxylation trimethyl-3-hydroxy 
butyl ammonium, hydroxylation triethyl-3-hydroxy butyl ammonium, Hydroxylation 
TORIPUROPIRU-3 -hydroxy butyl ammonium, hydroxylation tributyl-3-hydroxy butyl 
ammonium, Hydroxylation dimethyl ethyl-2-hydroxyethyl ammonium, hydroxylation 
methyl diethyl-2-hydroxyethyl ammonium, Hydroxylation dimethyl 
ethyl-3-hydroxypropyl ammonium, hydroxylation methyl diethyl-3-hydroxypropyl 
ammonium, Hydroxylation dimethyl ethyl-4-hydroxy butyl ammonium, hydroxylation 
methyl diethyl^4iydroxy butyl ammonium, Hydroxylation dimethyl ethyl-3-hydroxy 
butyl ammonium, hydroxylation methyl diethy 1-3 hydroxy butyl ammonium, 
Hydroxylation JIMECHIRUJI (24iydroxyethyl) ammonium, hydroxylation 
JIMECHIRUJI (34iydroxypropyl) ammonium, Hydroxylation JIMECHIRUJI 
(3 -hydroxy butyl) ammonium, hydroxylation JIMECHIRUJI (44iydroxy butyl) 
ammonium, Hydroxylation JIECHIRUJI (2-hydroxyethyl) ammonium, hydroxylation 
JIECHIRUJI (34iydroxypropyl) ammonium, Hydroxylation JIECHIRUJI (3^iydroxy 
butyl) ammonium, hydroxylation JIECHIRUJI (4-hydroxy butyl) ammonium, 
Hydroxylation methyl ECHIRUJI (24iydroxyethyl) ammonium, hydroxylation methyl 
ECHIRUJI (3-hydroxypropyl) ammonium, Hydroxylation JIECHIRUJI (3-hydroxy 
butyl) ammonium, hydroxylation methyl ECHIRUJI (44iydroxy butyl) ammonium, 
Hydroxylation MECHIRUTORI (24iydroxyethyl) ammonium, hydroxylation 
ECHIRUTORI (2-hydroxyethyl) ammonium, Hydroxylation pro PIRUTORI 
(24iydroxyethyl) ammonium, hydroxylation BUCHIRUTORI (24iydroxyethyl) 
ammonium, Hydroxylation MECHIRUTORI (3-hydroxypropyl) ammonium, 
hydroxylation ECHIRUTORI (34iydroxy butyl) ammonium, Hydroxylation 
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MECHIRUTORI (44iydroxy butyl) ammonium, hydroxylation ECHIRUTORI 
(4-hydroxy butyl) ammonium, hydroxylation MECHIRUTORI (3-hydroxy butyl) 
ammonium, hydroxylation ECHIRUTORI (3-hydroxy butyl) ammonium. Also in these, 
tetramethylammonium hydroxide (TMAH), especially hydroxylation 
trimethyl-24iydroxyethyl ammonium (choline), etc. are desirable. 

[0078] The fourth class ammonium shown by the compound shown by the 
above-mentioned general formula [4] or the general formula [5] may be used 
independently, or two or more sorts, it may combine suitably and it may be used. 
[0079] Since the amount of the fourth class ammonium used shown by the compound 
shown by the general formula [4] used in this invention or the general formula [5] 
changes with classes, it does not generally have ******, but since the rate of etching 
becomes slow by low concentration not much and effectiveness fades, it is usually more 
than 0.003% (w/v), for example. Moreover, although there is especially no upper limit, 
when economical efficiency etc. is taken into consideration, 0.003 - 10% (w/v) is 
desirable, and is 0.05 - 1 % (w/v) still more preferably 0.01 to 6% (w/v) more preferably. 
[0080] (1) As a desirable mode of the cleaning agent of this invention, the following are 
mentioned, for example. 

(a) The fourth class ammonium shown as a nitrogen-containing alkalinity compound by 
the ammonia shown by the general formula [4], the first class, the third class amine, or 
the general formula [5], and [0081] 
[Formula 43] 



[0082] (— R6, R7, R8, R9, Rll, R12, R13, and M- are the same as the above among a 
formula. [) — the nonionic surfactant shown by the (b) general formula [2] —0083] 
[Formula 44] 



[0084] (— Rl, R2, R5, XI, and n are the same as the above among a formula.) — 
cleaning agent for semi-conductors which becomes as a major component. 
[0085] (2) as the more desirable mode of the cleaning agent of this invention — a less or 
equal — like — come out. 
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(a*) The fourth class ammonium shown by the general formula [5], and [0086] 
[Formula 45] 



[0087] (— R6, R7, R8, R9, and M- are the same as the above among a formula. [) — the 
nonionic surfactant shown by the general formula (b') [2'] —0088] 
[Formula 46] 



[0089] (— Rl, R2, R5', and r and s are the same as the above among a formula.) — 
cleaning agent for semi-conductors which becomes as a major component. 
[0090] (3) as the still more desirable mode of the cleaning agent of this invention — a 
less or equal — like — come out. 

(a") The fourth class ammonium shown by the general formula [5*], and [0091] 
[Formula 47] 



[0092] (— R6, R7, R8, and R9 are the same as the above among a formula. [) — the 
nonionic surfactant shown by the general formula (b") [2 M ] — 0093] 
[Formula 48] 



[0094] (— a formula — inside — R — one — R — two — R — three — R — four — r — s — r 
— f — and — s — ' — the above — being the same .) — cleaning agent for semi-conductors 
which becomes as a major component. 

[0095] In addition, in the above-mentioned mode, especially the case where a methyl 
group, and R2 and R4 are [ Rl and R3 in a general formula [2"] ] isobutyl radicals, and 
all of R6-R9 in a general formula [5*] are methyl groups, or three are a methyl group 
among those, and the one remaining is 2-hydroxyethyl radical is desirable. 
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[0096] Although the cleaning agent of this invention can be used also as cleaning agents, 
such as not only a semi-conductor but a printed circuit board, and a LCD substrate, 
especially the above-mentioned **** mode is useful to washing on the front face of a 
semi-conductor where copper wiring was given to the front face. 

[0097] The cleaning agent of this invention is usually in the condition of a water 
solution, and is prepared by making water carry out the addition dissolution of the 
above-mentioned **** nonionic surfactant or a nonionic surfactant, and the 
nitrogen-containing alkalinity compound. 

[0098] Thus, as for the prepared cleaning agent of this invention, it is desirable to 
perform filtration processing etc. before use. Moreover, although the water used here 
should just be refined by distillation, ion exchange treatment, etc., its so-called ultrapure 
water used in this field is more desirable. 

[0099] the cleaning agent of this invention — alkalinity — desirable — usually — nine or 
more pH — desirable — pH 9-12 — it is pH 9.5-10.5 more preferably. Since a possibility 
of etching Si02 which is an interlayer insulation film decreases more and electric 
repulsion with a semi-conductor front face and particle becomes large further by 
considering as such pH range, particle and the cleaning effect of CuO improve. 
[0100] In order to consider as the **** pH range which described the cleaning agent of 
this invention above, as long as it requires, carboxylic acids, such as pH regulator 
usually used in this field, for example, a citric acid, oxalic acid, a phthalic acid, and a 
tartaric acid, these derivatives or these salts, a phosphoric acid, a phosphoric-acid 
derivative, or a salt may be used. 

[0101] Moreover, the cleaning agent of this invention has especially the desirable thing 
that has buffer capacity in above-mentioned **** pH within the limits, independent in 
what has buffer capacity by **** pH within the limits which itself described above 
among the above-mentioned **** pH modifiers, in order to give buffer capacity to the 
cleaning agent of this invention — or, even if it combines two or more sorts Or although 
you may use combining pH regulators other than this and it does not have buffer 
capacity in itself The thing which can give buffer capacity to the cleaning agent of this 
invention, or the thing which can give buffer capacity to the cleaning agent of this 
invention by using it combining a nitrogen-containing alkalinity compound may be used 
by using two or more sorts, combining. In addition, especially when only the 
above^nentioned **** nitrogen-containing alkalinity compound can give buffer 
capacity to the cleaning agent of this invention, it cannot be overemphasized that it is 
not necessary to use pH regulator. 

[0102] Since it changes as amount of these pH regulator used with classes of pH 
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regulator to be used, there is no ****** generally, but when the cleaning agent of this 
invention is made to add, it is 0.0001 - 10% (w/v) usually [ of the cleaning agent whole 
quantity ] 0.001 - 1% (w/v) preferably that what is necessary is just the amount which 
becomes **** pH within the limits which the cleaning agent concerned described above. 
[0103] Moreover, in the cleaning agent of this invention, the chelating agent which does 
not have the capacity to dissolve copper wiring may be added. By adding such a 
chelating agent, the copper oxide distributed in liquid can be solubilized, and 
re-adsorption can be suppressed, and Fe, aluminum, etc. which are the impurity of the 
slurry origin at a CMP process can also be removed from a front face, as the chelating 
agent which does not have the capacity to dissolve such copper wiring — 
ethylenediaminetetraacetic acid (EDTA), trans -1, and 2-diamino cyclohexane -N, N, N', 
and N' — phosphonic acid, such as carboxylic acids (methylene phosphonic acid) 
(EDTPO), for example, ethylenediamine tetrakis etc., such as -A acetic acid (CyDTA) 
and nitrilotriacetic acid (NTA), is mentioned. Since it changes as amount of these 
chelating agents used with classes of chelating agent to be used, there is no ****** 
generally, but when the cleaning agent of this invention is made to add, it is 0.0001 - 1 % 
(w/v) usually [ of the cleaning agent whole quantity ] 0.001 - 0.1 % (w/v) preferably that 
what is necessary is just the amount which can do so the **** effectiveness which the 
cleaning agent concerned described above. 

[0104] furthermore, the purpose which suppresses separation with the above^nentioned 
**** nonionic surfactant and the above^nentioned nitrogen-containing alkalinity 
compound in the cleaning agent of this invention — small quantity — for example, 0. 1 - 
1% (w/v) of organic solvent may usually be added preferably 0.01 to 5% (w/v). As an 
organic solvent, a methanol, ethanol, isopropyl alcohol, an acetone, etc. are mentioned, 
for example. 

[0105] Into the cleaning agent of this invention, the reagents usually used in this field in 
addition to the above^nentioned **** nonionic surfactant, a nitrogen-containing 
alkalinity compound, pH regulator, a chelating agent, and an organic solvent can be 
used. Such reagents protect Cu of wiring, and are used in order to prevent the corrosion 
of Cu. For example, reducing agents, such as a hydrazine or its derivative, an ascorbic 
acid, formic acid, and formalin, For example, metallic corrosion inhibitors, such as 
benzotriazol or its derivative, and thiourea etc., Improve the wettability of a cleaning 
agent to a semi-conductor front face, and are used in order to raise a cleaning effect. 
They are surface active agents other than a nonionic surface active agent (for example, 
amphoteric surface active agents, such as cation system surface active agents, such as 
anion system surface active agents, such as dodecylbenzenesulfonic acid, and alkyl 
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trimethylammonium, and carboxy betaine etc.) etc. 

[0106] What is necessary is just to use these reagents by the density range usually used 
in this field. For example, the amount of the reducing agent used is usually 0.05 - 1 % of 
the weight preferably 0.01 to 5% of the weight that what is necessary is just the amount 
which can prevent oxidation of Metal Cu. Moreover, it is 0.05 - 1 % of the weight 
preferably, and the amount of surfactants used other than a nonionic surfactant is [ that 
what is necessary is just the amount which the amount of the metallic corrosion 
inhibitor used forms Metal Cu and weak coupling, and can control the solvent power of 
the cleaning agent to Cu ] usually 0.001 -0.1 % of the weight preferably 0.0001 to 1% 
of the weight 0.01 to 5% of the weight that what is necessary is just the amount in 
which the surface tension of a cleaning agent may be reduced. 

[0107] What is necessary is just to process the washing approach of this invention with 
the cleaning agent of **** this invention which described above the semi-conductor 
front face where Cu wiring was given to the front face. 

[0108] the very thing usually performed in this field as an approach of processing the 
semi-conductor front face where Cu wiring was given to the front face with the cleaning 
agent of this invention — specifically, approaches, such as DIP processing only 
immersed into a cleaning agent in a semi-conductor and sheet processing which 
sprinkles a cleaning agent over a semi-conductor in the shape of a shower, are 
mentioned that what is necessary is just the approach of washing a welUcnown 
semi-conductor front face. 

[0109] Furthermore, in this invention, CuO can be more effectively removed by using 
physical washing together at the time of washing. Giving the semi-conductor front face 
where Cu wiring was given to the front face to a physical washing process under 
existence of the cleaning agent of this invention as the concrete approach of 
concomitant use etc. is mentioned. 

[0110] In the above-mentioned approach, the approach of giving to a physical washing 
process as a condition in which the cleaning agent of this invention was made to 
specifically exist by the above-mentioned **** DIP processing, sheet processing, etc. as 
an approach in which the cleaning agent of this invention is made to exist etc. is 
mentioned. Moreover, brush scrub washing which washes a semi-conductor front face, 
for example, using the brush made from polyvinyl alcohol of high-speed rotation etc. as 
physical washing (process), megasonic washing using a RF, etc. are mentioned. 
[0111] As more concrete technique in the case of using physical washing together For 
example, the method of performing physical washing, after considering as the condition 
of having taken out the semi-conductor out of the penetrant remover concerned after 
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being immersed into the cleaning agent of this invention, and having made the cleaning 
agent concerned existing in a semi-conductor front face, How to perform physical 
washing while the semi-conductor had been made immersed into the cleaning agent of 
this invention, The method of performing physical washing etc. is mentioned sprinkling 
the cleaning agent of this invention over the method of performing physical washing, or 
a semi-conductor front face, after considering as the condition of having sprinkled the 
cleaning agent of this invention over the semi-conductor front face, and having made 
the cleaning agent concerned existing in a semi-conductor front face. 
[0112] When the cleaning agent of this invention containing a nonionic surfactant is 
used, the effectiveness of allowing neither the particle of the slurry origin which 
protects copper wiring and floats in a penetrant remover, nor the slag of an insulator 
layer etched slightly to come near is done so. When the cleaning agent of this invention 
which contains the fourth class ammonium and a nonionic surfactant especially is used, 
etching of the insulator layer by the fourth class ammonium can be reduced, the 
advantage of the fourth class ammonium with the high effectiveness of removing 
particle can be employed efficiently, without corroding copper wiring, therefore etching 
of an insulator layer is suppressed to the minimum, and a surface dry area is not started. 
And re-adsorption of the copper oxide which exfoliated is also prevented effectively. 
[0113] Moreover, in ionic surfactants, such as cationicity, anionic, or both sexes, it may 
combine with a semi-conductor front face electrically, and washing may be barred, or 
the surface charge of the particle of the slurry origin which originally considers electric 
repulsion as a semi-conductor front face with alkalinity may be changed, and 
re-adsorption of particle may be caused. 

[0114] As mentioned above, a nonionic surface active agent, especially the nonionic 
surface active agent which has an acetylenic group in a molecule, With this, furthermore, 
by for example, nitrogen-containing alkalinity compounds, such as ammonia, the first 
class, the third class amine, or the fourth class ammonium, and the penetrant remover 
which contains both of the fourth class ammonium even especially in inside Without not 
causing the corrosion or oxidation of copper wiring and starting a surface dry area, if the 
semi-conductor front face which gave copper wiring is washed, the impurity which is 
sticking to a front face can be removed and the effectiveness that surface cleanliness can 
be improved is especially done so notably. 

[0115] As described above, although the cleaning agent of this invention is very useful 
to washing on the front face of a semi-conductor where copper wiring was given to the 
front face, its wiring of those other than copper, such as for example, not only a thing 
but aluminum wiring with which copper wiring was given, and a tungsten plug, is 
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usable also in washing on the front face of a semi-conductor given to the front face. 
Furthermore, the cleaning agent of this invention is applicable not only to a 
semi-conductor front face but washing of front faces, such as a printed circuit board and 
a LCD substrate, again. 

[0116] Although an example and the example of a comparison are given to below, this 
invention is not limited at all by these. 

[0117] In addition, the nonionic surfactant used in the example below is compoundable 
with the reaction of the glycol compound and alkylene oxide which correspond to U.S. 
Pat. No. 3291607 according to the approach of a publication. 

[0118] Moreover, the thermal oxidation film wafer and metal contamination wafer 
which were used in this example and the example of a comparison, A copper deposition 
wafer, a particle contamination thermal oxidation film wafer, and a particle 
contamination copper deposition wafer use what was prepared by the following 
approaches, respectively. Moreover, the amount of adsorption (residual copper 
concentration) and the number of particle of a copper atom which are carrying out 
adsorption survival were measured by the following approaches, respectively on the 
thickness of the oxide film of a thermal oxidation film wafer, the thickness of the copper 
of a copper deposition wafer front face, and a metal contamination wafer front face. 
[0119] [Thermal oxidation film wafer] After processing the 4 inch silicon wafer in the 
fluoric acid water solution 1% and removing the surface natural oxidation film, it 
heat-treated at 800 degrees C, and the thing in which the thermal oxidation film (silicon 
oxide, insulator layer) was formed on the wafer front face was used as the thermal 
oxidation film wafer. In addition, the thickness of the oxide film of the thermal 
oxidation film wafer concerned checked that it was 500A by the approach shown below. 
[0120] [Metal contamination wafer] After having been immersed in the nitric-acid water 
solution which added the copper ion for 1 minute so that a thermal oxidation film wafer 
might be set to 1 ppm, and carrying out style backwashing by water during 10 minutes 
with ultrapure water, what carried out spin desiccation was used as the metal 
contamination wafer. In addition, to the metal contamination wafer concerned, it 
checked that the copper atom was carrying out 3x1014 atom / cm2 adsorption survival 
by the approach shown below. 

[0121] [Copper deposition wafer] The thing which made metal copper deposit on a 
thermal oxidation film wafer front face by the sputtering method was used as the copper 
deposition wafer. In addition, the thickness of the copper of the copper deposition wafer 
front face concerned checked that it was 1000 A by the approach shown below. 
[0122] [A particle contamination thermal oxidation film wafer and particle 
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contamination copper deposition wafer] After being immersed in the alumina slurry 
water solution for 1 minute 3% with a mean particle diameter of 0.2 micrometers, 
respectively and carrying out style backwashing by water during 10 minutes of a 
thermal oxidation film wafer or the copper deposition wafer with ultrapure water, what 
carried out spin desiccation was used as the particle contamination thermal oxidation 
film wafer or the particle contamination copper deposition wafer, respectively, in 
addition, the approach shown below — the particle contamination thermal oxidation film 
wafer concerned — particle — about 850 pieces / 4 inch wafer, and a particle 
contamination copper deposition wafer — particle — about 90 pieces / 4 inch wafer — it 
checked each carrying out adsorption survival. 

[0123] [Thickness measurement method of an oxide film] It measured by the thickness 
gage (ellipsometer). 

[0124] [Copper thickness measurement method] The wafer was divided into one half, 
the cross section was observed with the electron microscope, and copper thickness was 
measured. 

[0125] The [amount (residual copper concentration) measuring method of copper 
atomic adsorption] On the wafer front face, after carrying out dissolution recovery of 
the copper which carried out adsorption survival in a fluoric acid-nitric-acid water 
solution, the copper concentration in this recovery liquid was measured with the atomic 
absorption method (graphite furnace atomic-absorption-analysis equipment). Based on 
the obtained measured value, the amount of adsorption (residual copper concentration) 
of a copper atom was calculated. 

[0126] The [number measuring method of particle] The particle which is carrying out 
adsorption survival was measured with surface dust-particle-inspection equipment 
(particle counter) on the wafer front face. 

[0127] In addition, in this example and the example of a comparison, all especially of % 
which expresses concentration as long as there is no notice, and ppm and ppb show a 
weight ratio. Moreover, all the water to be used was ultrapure water, and it was used 
after checking that copper was 0.01 or less ppb. 
[0128] 

[Example] The diisobutyl dimethyl butynediol polyoxy-ethylene-glycol ether whose 
number of average mols of an oxyethylene radical [p+p 1 ] tetramethylammonium 
hydroxide (TMAH) is indicated to be 1 % in example 1 ultrapure water by the following 
general formula [6] which is a nonionic surface active agent, and is 10 [0129] 
[Formula 49] 
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[0130] (— it is hereafter written as a surfactant 10.) — 60 degrees C was immersed in the 
cleaning agent (12 or more pH) which dissolved 0.03% for 10 minutes in the thermal 
oxidation film wafer produced by the above-mentioned approach. Then, the wafer was 
pulled up, and after carrying out a rinse for 10 minutes and carrying out spin desiccation 
with ultrapure water, in order to check the existence of the corrosion of an oxide film, 
the oxide^ilm thickness of a thermal oxidation film wafer was measured. A result is 
collectively shown in Table 1 . 

[0131] Except having used the cleaning agent (12 or more pH) which dissolved only 
TMAH 1 % into example of comparison 1 ultrapure water, after processing a thermal 
oxidation film wafer by the same approach as an example 1, the oxide^ilm thickness of 
a thermal oxidation film wafer was measured. A result is shown in Table 1 . 
[0132] 
[Table 1] 



[0133] It turns out that the cleaning agent (example 1) of this invention hardly gives 
change to the oxide-film thickness of a thermal oxidation film wafer, i.e., do not have a 
bad influence on the insulator layer on the front face of a semi-conductor, so that clearly 
from Table 1. On the other hand, it turns out that the conventional cleaning agent 
(example 1 of a comparison) only containing the fourth class ammonium is dissolving 
or etching the oxide film remarkably. 

[0134] 60 degrees C was immersed for 10 minutes into example 2 ultrapure water in the 
metal contamination wafer produced by the above-mentioned approach to the cleaning 
agent (pH7: neutral solution) which dissolved the diisobutyl dimethyl butynediol 
polyoxy-ethylene-glycol ether (it is hereafter written as a surface active agent 12.) 
whose number of average mols of an oxyethylene radical [p+p'] is 12 0.001% in the 
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above-mentioned general formula [6] which is a nonionic surface active agent. Then, 
the wafer was pulled up, and after carrying out a rinse for 10 minutes and carrying out 
spin desiccation with ultrapure water, in order to evaluate impurity (copper) removal 
capacity, the amount of copper atomic adsorption of a metal contamination wafer front 
face (residual copper concentration) was measured. A result is shown in Table 2. 
[0135] Except having used the cleaning agent ( pH7: neutral solution) which dissolved 
the dodecyl sulfonic acid sodium which be an anionic surface active agent 0.001% into 
example of comparison 2 ultrapure water, after processing a metal contamination wafer 
by the same approach as an example 2, in order to evaluate impurity ( copper) removal 
capacity, the amount of copper atomic adsorption of a metal contamination wafer front 
face ( residual copper concentration) be measured. A result is collectively shown in 
Table 2. 

[0136] The diisobutyl dimethyl butynediol polyoxy-ethylene-glycol ether whose 
number of average mols of an oxyethylene radical [p+p'] is 6 in the above^nentioned 
general formula [6] which are 0.4% and a nonionic surface active agent about a choline 
in example 3 ultrapure water (with a surface active agent 6 hereafter) it outlines. Except 
having used the cleaning agent (12 or more pH) which dissolved 0.001%, after 
processing a metal contamination wafer by the same approach as an example 2, in order 
to evaluate impurity (copper) removal capacity, the amount of copper atomic adsorption 
of a metal contamination wafer front face (residual copper concentration) was measured. 
A result is collectively shown in Table 2. 

[0137] Except having used the cleaning agent (12 or more pH) which dissolved 
dodecylbenzenesulfonic acid (LION make) which is 0.4% and an anionic surface active 
agent about a choline 0.001% into example of comparison 3 ultrapure water, after 
processing a metal contamination wafer by the same approach as an example 2, the 
amount of copper atomic adsorption of a metal contamination wafer front face (residual 
copper concentration) was measured. A result is collectively shown in Table 2. 
[0138] The diisobutyl dimethyl butynediol • polyoxy-ethylene-glycol ether whose 
number of average mols of an oxyethylene radical [p+p 1 ] is 8 in the above^nentioned 
general formula [6] which are 0.03% and a nonionic surface active agent about TMAH 
in example 4 ultrapure water (with a surface active agent 8 hereafter) it outlines. Scrub 
washing was carried out with the brush made from polyvinyl alcohol of high-speed 
rotation for 1 minute, sprinkling the cleaning agent (pH10.5) which dissolved 0.001% 
over the metal contamination wafer produced by the above^nentioned approach in the 
shape of a shower. Then, after it carries out the rinse of the wafer for 10 minutes and it 
carries out spin desiccation with ultrapure water, in order to evaluate impurity (copper) 
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removal capacity, the amount of copper atomic adsorption of a metal contamination 
wafer front face (residual copper concentration) was measured. A result is shown in 
Table 2. 

[0139] Except having used ultrapure water instead of example of comparison 4 cleaning 
agent, after processing a metal contamination wafer by the same approach as an 
example 4, the amount of copper atomic adsorption of a metal contamination wafer 
front face (residual copper concentration) was measured. A result is collectively shown 
in Table 2. 
[0140] 
[Table 2] 



[0141] It turns out that the cleaning agent (example 2) of this invention containing a 
nonionic surfactant can control remarkably the residual copper concentration of a metal 
contamination wafer front face as compared with the cleaning agent (example 2 of a 
comparison) only containing an anionic surfactant, and residual copper concentration 
can be controlled even if compared with the fourth class ammonium and the cleaning 
agent (example 3 of a comparison) containing an anionic surfactant so that clearly from 
Table 2. Moreover, it turns out that the cleaning agent (example 3) of this invention 
containing a nonionic surfactant and the fourth class ammonium can control remarkably 
the residual copper concentration of a metal contamination wafer front face as compared 
with the cleaning agent (example 3 of a comparison) containing the cleaning agent 
(example 2 of a comparison) only containing an anionic surfactant, and the fourth class 
ammonium and an anionic surfactant. Furthermore, the case (example 3) where only 
chemical washing is performed shows that the direction at the time of using chemical 
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washing and physical washing together (example 4) can remove copper more effectively. 
[0142] The diisobutyl dimethyl butynediol polyoxy^ethylene-glycol ether whose 
number of average mols of an oxyethylene radical [p+p'] is 5 in the above-mentioned 
general formula [6] which are 3% and a nonionic surface active agent about TMAH in 
example 5 ultrapure water (with a surface active agent 5 hereafter) it outlines. Except 
having used the cleaning agent (12 or more pH) which dissolved 0.05%, after 
processing a copper deposition wafer by the same approach as an example 5, the copper 
film thickness of a copper deposition wafer was measured. A result is collectively 
shown in Table 3. 

[0143] Except having used the cleaning agent (pHIO) which dissolved diethanolamine 
3% into example of comparison 5 ultrapure water, after processing a copper deposition 
wafer by the same approach as an example 5, the copper film thickness of a copper 
deposition wafer was measured. A result is collectively shown in Table 3. 
[0144] 
[Table 3] 



[0145] Since the nonionic surfactant which is a cleaning agent of this invention, and the 
cleaning agent (example 5) containing the fourth class ammonium hardly affect the 
copper film thickness of a copper body product wafer front face, it turns out that neither 
the dissolution nor etching carries out copper, so that clearly from Table 3. On the other 
hand, it turns out that the cleaning agent (example 5 of a comparison) which does not 
contain a nonionic surface active agent although the second class amine is included is 
dissolving or etching copper remarkably. 

[0146] TMAH is indicated to be 0003% in example 6 ultrapure water by the following 
general formula [7] which is a nonionic surfactant. Diisobutyl dimethyl butynediol 
polyoxypropylene-polyoxyethylene glycol ether whose number of average mols of an 
oxypropylene radical [q+q*] the number of average mols of an oxyethylene radical 
[p+p r ] is 6, and is 2 [0147] 
[Formula 50] 
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[0148] (It is hereafter written as a surfactant 6-2.) The particle contamination thermal 
oxidation film wafer and particle contamination copper deposition wafer which were 
produced by the above-mentioned approach were immersed in the cleaning agent (pH9) 
which dissolved 0.03% for 10 minutes at 60 degrees C, carrying out the seal of approval 
of the 1MHz RF. Then, the wafer was pulled up, and after carrying out a rinse for 10 
minutes and carrying out spin desiccation with ultrapure water, in order to evaluate 
impurity (particle) removal capacity, the number of particle of a particle contamination 
thermal oxidation film wafer and a particle contamination copper deposition wafer was 
measured. A result is shown in Table 4. 

[0149] Except having used the cleaning agent (pH9) which dissolved the stearyl 
chloride dimethylannmonium which is 0.003% and a cationic surface active agent about 
TMAH 0.03% into example of comparison 6 ultrapure water, after processing a particle 
contamination thermal oxidation film wafer and a particle contamination copper 
deposition wafer by the same approach as an example 6, the number of particle of a 
particle contamination thermal oxidation film wafer and a particle contamination copper 
deposition wafer was measured. A result is collectively shown in Table 4. 
[0150] 
[Table 4] 



[0151] The particle the number of particle which carries out adsorption survival on a 
thermal oxidation film wafer front face carries out [ particle ] adsorption survival on 30 
and a copper deposition wafer front face is 5, and the nonionic surfactant which is a 
cleaning agent of this invention so that clearly from Table 4, and the cleaning agent 
(example 6) containing the fourth class ammonium are understood that the particle 
removal effectiveness is remarkably high also when it is any. On the other hand, the 
particle the number of particle which carries out adsorption survival on a thermal 
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oxidation film wafer front face carries out [ particle ] adsorption survival on 1200 and a 
copper deposition wafer front face is 202, and a cationic surfactant and the cleaning 
agent (example 6 of a comparison) containing the fourth class ammonium are 
understood that the particle removal effectiveness is low also when it is any. 
[0152] The copper deposition wafer produced by the above^nentioned approach to the 
cleaning agent (pHll) which dissolved the diisobutyl dimethyl butynediol 
polyoxy-ethylene-glycol ether whose number of average mols of an oxyethylene radical 
[p+p ? ] is 4 0.05% in the above-mentioned general formula [6] which are 3% and a 
nonionic surface active agent about ammonia was immersed for 30 minutes at the room 
temperature (25 degrees C) into example 7 ultrapure water. Then, a wafer is pulled up, 
with ultrapure water, the rinse was carried out for 10 minutes and spin desiccation was 
carried out. 

[0153] Diisobutyl dimethyl butynediol polyoxypropylene glycol ether whose number of 
average mols of an oxypropylene radical [q+q'] diethanolamine is indicated to be 3% in 
example 8 ultrapure water by the following general formula [8] which is a nonionic 
surfactant, and is 4 [0154] 
[Formula 51] 



[0155] The copper deposition wafer was processed by the same approach as an example 

7 except having used the cleaning agent (pHIO) which dissolved 0.05%. 

[0156] 

, [Effect of the Invention] If the approach of washing a semi-conductor front face is 
offered and the penetrant remover of this invention is used, without this invention's 
being able to remove like the above the impurity which carries out adsorption survival 
on the semi-conductor front face on which copper wiring was given, and corroding and 
oxidizing copper wiring or starting a surface dry area, many problems at the time of 
semi-conductor manufacture are solvable. 

TECHNICAL FIELD 

[Field of the Invention] This invention relates to the cleaning agent and the washing 
approach on a semi-conductor front face and the front face of a semi-conductor where 
copper wiring was especially given to the front face. 
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PRIOR ART 

[Description of the Prior Art] In recent years, detailecHzation is progressing with high 
integration and the structure of LSI is the multilayer structure which metal wiring etc. 
put on the semi-conductor front face in many steps. Moreover, modification in copper 
with more low electric resistance (Cu) from the aluminum of the former [ wiring / 
which is used ] is proposed. 

[0003] The so-called chemical physical polish technique (Cu-CMP) which grinds and 
carries out flattening of the semi-conductor substrate physically is used for the process 
which manufactures the semi-conductor which has the multilayer structure by which 
copper wiring was continued and given to the multilayer on the front face, oxidizing 
Metal Cu. 

[0004] On the other hand, the insulator layer (silicon oxide) which isolates Cu wiring 
and each Cu wiring is in the unreserved condition, and the wafer front face after a 
Cu-CMP process is polluted by a lot of impurity metals and particle by the 
semi-conductor front face after a Cu-CMP process. Cu impurity metal contamination is 
shaved [ Cu ] by CMP originates in adsorbing on an insulator layer and remaining as 
oxidization copper, and particle contamination originates in the slurry used at a CMP 
process for polish. 

[0005] Thus, if copper oxide remains on an insulator layer, a copper element is spread in 
an insulator layer in heat treatment at a back process, the property of a device 
deteriorates because insulation falls, and a device will be destroyed in order for isolated 
wiring to raise connection, i.e., short-circuit, when contamination is remarkable. 
Therefore, before progressing to degree process, it is necessary to remove copper oxide. 
Moreover, in order for particle contamination to have a bad influence on degree process 
similarly, it is necessary to remove as much as possible. 

[0006] In order to remove the above-mentioned **** impurity and particle by the above 
reason, the washing process after a Cu-CMP process is indispensable. 
[0007] In the washing process after a Cu-CMP process, if the acid penetrant removers (a 
hydrochloric acid, fluoric acid, etc.) usually used as a penetrant remover for 
semi-conductors are used conventionally, in order to dissolve not only copper oxide but 
the metal copper of wiring which adhered on the insulator layer and to cause corrosion 
and an open circuit of wiring, use of the acid penetrant remover concerned is not 
desirable. Furthermore, when an acid solution is used, a semi-conductor front face and 
particle pay well electrostatic, and the problem of particle being not only unremovable, 
but causing reverse adsorption also has them. Moreover, although the alkaline penetrant 
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remover which a semi-conductor front face and particle **** for removal of particle 
mutually electrostatic is generally confirmed, when penetrant removers which contained 
the metal ion as a source of alkali, such as a sodium hydroxide and a potassium 
hydroxide, are used, these metals will stick to an insulator layer (silicon oxide) front 
face, and an insulating property will be degraded. Moreover, copper solvent power 
cannot use strongly the penetrant remover of the inorganic alkali (aqueous ammonia 
etc.) which does not contain a metal ion among alkaline penetrant removers. 
[0008] On the other hand, although the penetrant remover containing the fourth class 
ammonium does not corrode copper wiring and has the advantage that the removal 
effectiveness of particle is also high, since the fourth class ammonium is strong-base 
nature, it has the fault of the etching force over an insulator layer being strong, and 
damaging the front face which carried out flattening at the CMP process. In order to 
cancel such a fault, by adding a hydrogen peroxide to the fourth class ammonium, it is 
known that it is possible to make an etch rate late. However, in this case, by the 
oxidizing power of a hydrogen peroxide, the front face of copper wiring oxidizes and 
the problem that conductivity will worsen arises. 

[0009] Thus, the penetrant remover which can remove a surface impurity did not exist 
until now, without having not caused the corrosion or oxidation of copper wiring for the 
semi-conductor substrate which gave copper wiring, and starting a surface dry area. 

EFFECT OF THE INVENTION 

[Effect of the Invention] If the approach of washing a semi-conductor front face is 
offered and the penetrant remover of this invention is used, without this invention's 
being able to remove like the above the impurity which carries out adsorption survival 
on the semi-conductor front face on which copper wiring was given, and corroding and 
oxidizing copper wiring or starting a surface dry area, many problems at the time of 
semi-conductor manufacture are solvable. 

TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] This invention offers the cleaning agent and 
the washing approach of removing the impurity of the front face concerned effectively, 
without not having been made in view of the above-mentioned **** situation, and not 
causing the corrosion or oxidation of copper wiring for a semi-conductor front face and 
the semi-conductor front face where copper wiring was especially given to the front 
face, and starting a surface dry area. 
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MEANS 

[Means for Solving the Problem] This invention consists of the following configurations. 
[0012] (1) The cleaning agent for semi-conductor front faces with which copper wiring 
was given to the front face which comes to contain a nonionic surfactant. 
[0013] (2) The washing approach on the front face of a semi-conductor characterized by 
processing the semi-conductor front face where copper wiring was given to the front 
face with the cleaning agent which comes to contain a nonionic surfactant that copper 
wiring was given to the front face. 

[0014] (3) The semi-conductor which was obtained by processing the semi-conductor 
front face where copper wiring was given to the front face with the cleaning agent 
which comes to contain a nonionic surfactant and with which copper wiring was given 
to the front face. 

[0015] As a result of repeating research wholeheartedly that this invention person etc. 
should attain the above-mentioned purpose, by washing the semi-conductor front face 
where copper wiring was given using the cleaning agent containing a nonionic 
surfactant The oxidation copper which is adsorbing on an insulator layer or copper 
wiring, and an impurity like particle can be removed effectively, without being able to 
control the etch rate of an insulator layer, and not causing the corrosion or oxidation of 
copper wiring, and starting a surface dry area, Furthermore, such effectiveness is [0016] 
in the molecule as a nonionic surfactant. 
[Formula 23] 

[0017] When especially the thing that comes out and has the acetylenic group shown 
used the fourth class ammonium together in a desirable thing list also especially in such 
a surfactant and nitrogen-containing alkalinity compounds, such as ammonia, the first 
class, the third class amine, or the fourth class ammonium, based on a header and 
discovery of these single strings, it came to complete this invention for the effectiveness 
being promoted further. 

[0018] Although each thing known conventionally is used as a nonionic surfactant in 
this invention, it is [0019] in the molecule. 
[Formula 24] 

[0020] What comes out and has the radical (acetylenic group) shown is desirable, and it 
is [0021] especially in a molecule. 
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[Formula 25] 



[0022] What comes out and has the radical (acetylenic group) shown and a 
polyoxyalkylene group is desirable. 

[0023] As the polyoxyalkylene group concerned, what is shown, for example by the 

following general formula [1] is mentioned. 

[0024] 

[Formula 26] 



[0025] (X shows an alkylene group among a formula and y shows a positive integer) . 
[0026] as the alkylene group shown by X in a general formula [1] — the low-grade 
alkylene group of the shape of a straight chain, the shape of branching, and the annular 
carbon numbers 1-6 — desirable — for example, a methylene group and ethylene, a 
propylene radical, a butylene radical, a methyl methylene group, ethyl ethylene, a 
methyl ethylene radical, a methyl propylene radical, an ethyl propylene radical, and a 
pentene radical — it passes, a xylene radical etc. is mentioned to a xylene radical a cyclo 
pentene radical, and cyclo, and ethylene or especially a propylene radical is desirable 
especially. Moreover, since a positive integer is shown, it is 1-8 preferably, foaming is 
usually suppressed also when the thing of 2-8 has low cellularity and y uses together 
with physical washing especially, 1-10, and, and it is hard to generate a trouble with a 
bubble, y is especially desirable. In addition, all of y oxy-alkylene groups may be the 
same, and they may consist of two sorts or more than it. In the oxy-alkylene group, 
shown by -(X-O)- in a general formula [1], an oxyethylene radical, an oxypropylene 
radical, etc. are desirable, for example, and what consists only of an oxyethylene radical, 
for example, the thing which consists only of an oxypropylene radical, especially the 
thing that consists of combination of an oxyethylene radical and an oxypropylene 
radical are desirable as a polyoxyalkylene group shown by -(X-O) y- In addition, when 
it is what consists of combination of an oxyethylene radical and an oxypropylene radical, 
the oxyethylene radical of both ratio is usually 70% or more preferably 50% or more. 
[0027] It is [0028] in the above-mentioned **** and a molecule. 
[Formula 27] 
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[0029] As an example of a nonionic surfactant of coming out and having the radical 
shown and the polyoxyalkylene group shown by said general formula [1], what is 
shown, for example by the following general formula [2] is mentioned. 
[0030] 

[Formula 28] 



[0031] XI shows a low-grade alkylene group among [type, n shows a positive integer, 
Rl and R2 show independently a hydrogen atom, a hydroxyl group, an alkyl group, or a 
hydroxyalkyl radical, respectively, and R5 shows the radical shown by a hydrogen atom, 
the hydroxyl group, the alkyl group, the hydroxyalkyl radical, or the following general 
formula [3]. 
[0032] 

[Formula 29] 



[0033] (R3 and R4 show independently a hydrogen atom, a hydroxyl group, an alkyl 
group, or a hydroxyalkyl radical among a formula, respectively, X2 shows a low-grade 
alkylene group, and m shows a positive integer.) ] 

[0034] The low-grade alkylene group shown by XI and X2 in the above-mentioned 
general formula [2] and [3] is the same as X in the **** general formula [1] mentioned 
above. Moreover, m and n are the same as y in the **** general formula [1] similarly 
mentioned above. In addition, when R5 in a general formula [2] is a general formula [3], 
it is 2-16 preferably, and since foaming is suppressed especially also when the thing of 
4-16 has low cellularity and uses together with physical washing, 2-20, and, and it is 
hard to generate a trouble with a bubble, it is usually especially desirable [ the sum total 
of m and n ]. 

[0035] Also in the nonionic surface active agent shown by the above-mentioned **** 
general formula [2], that XI and whose X2 are ethylene or/and a propylene radical is 
desirable. As these desirable things, what is shown, for example by the following 
general formula [2'] is mentioned. 
[0036] 
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[Formula 30] 



[0037] Rl and R2 are the same as the above among [type, r and s show 0 or a positive 
integer independently, respectively, and R5' shows the radical shown by a hydrogen 
atom, the hydroxy! group, the alkyl group, the hydroxyalkyl radical, or the following 
general formula [3']. 
[0038] 

[Formula 31] 



[0039] (R3 and R4 are the same as the above among a formula, and r* and s' show 0 or a 
positive integer independently, respectively.) However, r, s, r f , and s' remove the case of 
0 to coincidence. ] 

[0040] Especially the thing whose radical shown by R5 r in a general formula [2'] is a 
general formula [3'] especially, i.e., the thing shown by the following general formula 
[2"], is desirable. 
[0041] 

[Formula 32] 



[0042] (a formula — inside — R — one — R — two — R — three — R — four — R — five — r 
— r — ' — s —and — s — ' —the above —being the same .) 

[0043] In addition, it sets to the above^nentioned general formula [2^ and [2"], and is 

[0044]. 

[Formula 33] 



[0045] The thing (the so-called block copolymer) and oxyethylene radical, and 
oxypropylene radical which consist of **, r blocks of an oxyethylene radical, and s 
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blocks of an oxypropylene radical join together in random order, and the former total 
means that (the so-called random copolymer) whose latter total is s pieces by r pieces. 
Moreover, the above-mentioned general formula [3'] and [0046] in [2"] 
[Formula 34] 



[0047] It is the same as that of **. 

[0048] the nonionic surfactant concerning this invention — the very thing — it can 
prepare easily by the welUknown approach. Namely, the glycol compound shown in 
U.S. Pat. No. 3291607 by the following general formula [2-1] according to the approach 
of a publication in order to, prepare the compound whose radical shown by R5 in a 
general formula [2] is a general formula [3] for example, and [0049] 
[Formula 35] 



[0050] (R1-R4 are the same as the above among a formula.) What is necessary is just to 
make the following general formula [2-2] or/and the alkylene oxide corresponding to 
[3-1] react. 
[0051] 

[Formula 36] 

[0052] And [0053] 
[Formula 37] 

[0054] (XI, X2, n, and m are the same as the above among a formula.) 
[0055] as the alkyl group shown by R1-R5, and R5' in the above-mentioned formula [2], 
[3], [2*], [31, and [2 M ] — saturation — partial saturation — ****** _ ^ s h ape of a 
straight chain, the shape of branching, and the annular carbon numbers 1-10 — desirable 
— 1-6 — it is 1-3 still more preferably. Specifically For example, a methyl group, an 
ethyl group, n^ropyl group, n~butyl, n^>entyl radical, n-hexyl group, n-octyl radical, 
n-nonyl radical, Saturation straight chain alkyl groups, for example, iso^ropyl groups, 
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such as n-deca nil radical, iso-butyl, sec-butyl, tert-butyl, an iso-pentyl radical, A 
sec-pentyl radical, a tert-pentyl radical, a neopentyl radical, an iso-hexyl group, 
Saturation branching alkyl groups, such as a sec-hexyl group and a tert-hexyl group, For 
example, annular alkyl groups, for example, a vinyl group, such as a cyclopentylic 
group and a cyclohexyl radical, Partial saturation branching alkyl groups, such as partial 
saturation straight chain alkyl groups, for example, an iso-propenyl radical, such as 
n-propenyl radical and n-butenyl group, an iso-butenyl group, a sec-butenyl group, and 
a tert-butenyl group, are mentioned. As a hydroxyalkyl radical, 1-3, the thing by which 
only the hydrogen atom of the end was more preferably permuted with the hydroxyl 
group are preferably mentioned 1 or more than it among the hydrogen atoms of the 
arbitration of these alkyl groups. 

[0056] In addition, it is 1-16 preferably, and since cellularity is low, foaming is 
suppressed also when it uses together with physical washing, 1-20, and, and it is hard to 
generate a trouble with a bubble, especially the thing of 4-16 is usually especially 
desirable [ the sum total of r, s, r* and s' ]. The thing whose s and s* is 0-2 independently, 
respectively and whose r and r f is 4-6 independently especially, respectively is more 
desirable. 

[0057] As an example of a nonionic surface active agent of having an acetylenic group 
in a molecule, it is the diisobutyl dimethyl butynediol polyoxy-ethylene-glycol ether (1, 
4-diisobutyl-l, 4-dimethylbut-2-yn diol polyoxyethylene glycol ether) in this invention 
shown, for example by the following general formula [6]. 
[0058] 

[Formula 38] 



[0059] the inside of [type, and the total (p+p') of p and p' — usually — 1-20 — desirable 
— 1-16 — it is 4-16 more preferably. ] [0060] For example, the diisobutyl dimethyl 
butynediol polyoxyethylene / polyoxypropylene glycol ether shown by the following 
general formula [7] (1, 4-diisobutyl-l, 4-dimethylbut-2-yn diol 
polyoxyethylene-polyoxypropylene glycol ether) 
[0061] 

[Formula 39] 



41 



[0062] the inside of [type, and the total (p+q+p'+q') of p, q, p', and q* — usually - 1-20 - 
desirable — 1-16 — it is 4-16 more preferably. ] [0063] For example, diisobutyl dimethyl 
butynediol polyoxypropylene glycol ether shown by the following general formula [8] 
(1, 4-diisobutyl-l, 4-dimethylbut-2-yn diol polyoxypropylene glycol ether) 
[0064] 

[Formula 40] 



[0065] the inside of [type, and the total (q+q') of q and q' — usually — 1-20 — desirable 
— 1-16 — it is 4-16 more preferably. ] ** is mentioned. 

[0066] The thing or commercial item prepared by the **** approach mentioned above, 
or any is sufficient as the nonionic surfactant used in this invention. The 
above-mentioned **** nonionic surfactant may be used independently, or two or more 
sorts, it may combine suitably and it may be used. 

[0067] That the amount of the nonionic surface active agent used should just be more 
than critical micelle concentration, if thinner than it, the rate of etching will become 
quick and effectiveness will fade. Although there is no ****** generally as the concrete 
amount used since it changes with classes of surfactant, it is usually 1 ppm or more, and 
there is especially no upper limit, for example. However, when economical efficiency 
etc. is taken into consideration, 1-10000 ppm is desirable and is 10-1000 ppm more 
preferably. 

[0068] As the ammonia in this invention, the first class, or the third class amine, what is 
shown, for example by the following general formula [4] is mentioned. 
[0069] 
[Formula 41] 
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[0070] (Rll, R12, and R13 show independently a hydrogen atom, a low-grade alkyl 
group, or a hydroxy low-grade alkyl group among a formula, respectively.) 
[0071] As a low-grade alkyl group shown by R11-R13 in a general formula [4] The 
thing of the shape of a straight chain, the shape of branching, and the annular carbon 
numbers 1-6 is mentioned. For example, specifically For example, a methyl group, an 
ethyl group, n^ropyl group, an iso-propyl group, n-butyl, iso-butyl, sec-butyl, tert-butyl, 
n-pentyl radical, an iso^entyl radical, a sec-pentyl radical, a tert^entyl radical, a 
neopentyl radical, n-hexyl group, an iso-hexyl group, a sec-hexyl group, a tert-hexyl 
group, a cyclopentylic group, a cyclohexyl radical, etc. are mentioned. As a hydroxy 
low-grade alkyl group shown byRll-R13ina general formula [4] That by which the 
hydrogen atom of the end was preferably permuted with the hydroxyl group is 
mentioned 1 or more than it among the hydrogen atoms of the arbitration of the 
above^nentioned **** low-grade alkyl group. Specifically For example, a 
hydroxymethyl group, hydroxyethyl radical, 3 -hydroxy ^i-propyl group, 
44iydroxy-n-butyl, l-methyl-2-hydroxyethyl radical, 2-methyl-34iydroxypropyl radical, 
1, and l-dimethyl-2-hydroxyethyl radical etc. is mentioned. 

[0072] As an example of the compound shown by the general formula [4], for example, 
ammonia, For example, primary amine, such as monomethylamine, ethylamine, n 
propylamine, and n butylamine, For example, dimethylamine, diethylamine, a 
methylethyl amine, G n propylamine, The second class amines, for example, a 
trimethylamine, such as G n butylamine, triethylamine, The third class amines, such as 
methyl diethylamine, tree n propylamine, and tree n butylamine, For example, third 
class hydroxy amines, such as second class hydroxy amines, for example, 
triethanolamine etc., such as first-class hydroxy amines, for example, diethanolamine 
etc., such as monoethanolamine, etc. are mentioned. 

[0073] As the fourth class ammonium in this invention, what is shown, for example by 

the following general formula [5] is mentioned. 

[0074] 

[Formula 42] 



[0075] (R6-R9 show among a formula the hydrocarbon residue which may have the 

hydroxyl group independently, respectively, and M- shows an anion.) 

[0076] As hydrocarbon residue of the hydrocarbon residue which may have the 
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hydroxyl group shown by R6-R9 in a general formula [5], any of aliphatic series, 
aromatic series, aroma aliphatic series, or an alicycle group are sufficient, and as 
aliphatic series in aliphatic series and aroma aliphatic series, it may be [ being 
saturation ] unsaturated, or the shape of the shape of a straight chain and branching has. 
As a typical thing of these, the alkyl group of the shape of a straight chain, the shape of 
branching, annular saturation, or partial saturation, an aralkyl radical, an aryl group, etc. 
are mentioned, for example. As an alkyl group, the low-grade alkyl group of 1-6, 
especially the low-grade alkyl group pf carbon numbers 1-4 usually have a desirable 
carbon number. Specifically For example, a methyl group, an ethyl group, n-propyl 
group, an iso^>ropyl group, n-butyl, iso-butyl, sec-butyl, tert-butyl, n^entyl radical, an 
iso^entyl radical, a sec-pentyl radical, a tert^entyl radical, A neopentyl radical, n4iexyl 
group, an iso^iexyl group, a sec-hexyl group, A tert-hexyl group, a cyclopentylic group, 
a cyclohexyl radical, a vinyl group, n^>ropenyl radical, an iso-propenyl radical, 
n-butenyl group, an iso-butenyl group, a sec-butenyl group, a tert-butenyl group, etc. are 
mentioned. As an aralkyl radical, the thing of carbon numbers 7-12 is usually mentioned, 
and, specifically, benzyl, a phenethyl radical, a phenylpropyl radical, phenyl butyl, a 
phenyl hexyl group, a methylbenzyl radical, a methyl phenethyl radical, ethyl benzyl, 
etc. are mentioned. As an aryl group, the thing of carbon numbers 6-14 is usually 
mentioned, a phenyl group, o-tolyl group, m-tolyl group, p-tolyl group, 2, 3-xylyl group, 
2, 4-xylyl group, 2, 5-xylyl group, 2, 6-xylyl group, 3, 5-xylyl group, a naphthyl group, 
an anthryl radical, etc. specifically mention, and it is ****. In addition, in the ring of the 
above-mentioned **** aryl group or an aralkyl radical, you may have low-grade alkyl 
groups, such as a methyl group and an ethyl group, a halogen atom, a nitro group, the 
amino group, etc. as a substituent. That by which the above-mentioned hydrogen atom 
of hydrocarbon residue was permuted with the hydroxyl group as hydrocarbon residue 
which has a hydroxyl group is mentioned. As an anion shown by M- in a general 
formula [5], OH- etc. is mentioned, for example. 

[0077] As an example of the above-mentioned fourth class ammonium of ****, the 
following are mentioned, for example. Tetramethylammonium hydroxide (TMAH), 
hydroxylation trimethyl-24iydroxyethyl ammonium (choline), Hydroxylation 
tetraethylammonium, hydroxylation tetrapropylammonium, Hydroxylation 
tetrabutylammonium, hydroxylation monomethyl triethyl ammonium, Hydroxylation 
dimethyl diethyl ammonium, hydroxylation trimethyl monoethyl ammonium, 
Hydroxylation monomethyl TORIPURO pill ammonium, hydroxylation dimethyl 
dipropyl ammonium, Hydroxylation trimethyl monopropyl ammonium, hydroxylation 
monomethyl tributyl ammonium, Hydroxylation dimethyl dibutyl ammonium, 
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hydroxylation trimethyl monobutyl ammonium, Hydroxylation monoethyl TORIPURO 
pill ammonium, hydroxylation diethyl dipropyl ammonium, Hydroxylation triethyl 
monopropyl ammonium, hydroxylation monoethyl tributyl ammonium, Hydroxylation 
diethyl dibutyl ammonium, hydroxylation triethyl monobutyl ammonium, 
Hydroxylation monopropyl tributyl ammonium, hydroxylation dipropyl dibutyl 
ammonium, Hydroxylation TORIPURO pill monobutyl ammonium, hydroxylation 
triethyl-2-4iydroxyethyl ammonium, Hydroxylation TORIPUROPIRU-2^iydroxyethyl 
ammonium, hydroxylation tributyl-2-hydroxyethyl ammonium, Hydroxylation 
trimethyl-3-hydroxypropyl ammonium, hydroxylation triethyl-34iydroxypropyl 
ammonium, Hydroxylation TORIPUROPIRU-3-hydroxypropyl ammonium, 
hydroxylation tributyl-3-hydroxypropyl ammonium, Hydroxylation 

trimethyl-4-hydroxy butyl ammonium, hydroxylation triethyl-4-hydroxy butyl 
ammonium, Hydroxylation TORIPUROPIRLM4iydroxy butyl ammonium, 
hydroxylation tributyM-hydroxy butyl ammonium, Hydroxylation trimethyl-3-hydroxy 
butyl ammonium, hydroxylation triethyl-3-hydroxy butyl ammonium, Hydroxylation 
TORIPUROPIRU-34iydroxy butyl ammonium, hydroxylation tributyl-34iydroxy butyl 
ammonium, Hydroxylation dimethyl ethyl-24iydroxyethyl ammonium, hydroxylation 
methyl diethyl-24iydroxyethyl ammonium, Hydroxylation dimethyl 
ethyl-34iydroxypropyl ammonium, hydroxylation methyl diethyl-3-hydroxypropyl 
ammonium, Hydroxylation dimethyl ethyl-44iydroxy butyl ammonium, hydroxylation 
methyl diethyl-4-hydroxy butyl ammonium, Hydroxylation dimethyl ethyl-3^iydroxy 
butyl ammonium, hydroxylation methyl diethy 1-3 hydroxy butyl ammonium, 
Hydroxylation JIMECHIRUJI (2-hydroxyethyl) ammonium, hydroxylation 
JLMECHIRUJI (3-hydroxypropyl) ammonium, Hydroxylation JIMECHIRUJI 
(3-hydroxy butyl) ammonium, hydroxylation JIMECHIRUJI (4-hydroxy butyl) 
ammonium, Hydroxylation JIECHIRUJI (24iydroxyethyl) ammonium, hydroxylation 
JIECHIRUJI (3-hydroxypropyl) ammonium, Hydroxylation JIECHIRUJI (34iydroxy 
butyl) ammonium, hydroxylation JIECHIRUJI (4-hydroxy butyl) ammonium, 
Hydroxylation methyl ECHIRUJI (2-hydroxyethyl) ammonium, hydroxylation methyl 
ECHIRUJI (3^iydroxypropyl) ammonium, Hydroxylation JIECHIRUJI (34iydroxy 
butyl) ammonium, hydroxylation methyl ECHIRUJI (44iydroxy butyl) ammonium, 
Hydroxylation MECHIRUTORI (2-hydroxyethyl) ammonium, hydroxylation 
ECHIRUTORI (24iydroxyethyl) ammonium, Hydroxylation pro PIRUTORI 
(2^iydroxyethyl) ammonium, hydroxylation BUCHIRUTORI (2-hydroxyethyl) 
ammonium, Hydroxylation MECHIRUTORI (34iydroxypropyl) ammonium, 
hydroxylation ECHIRUTORI (3-hydroxy butyl) ammonium, Hydroxylation 
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MECHIRUTORI (4-hydroxy butyl) ammonium, hydroxylation ECHIRUTORI 
(44iydroxy butyl) ammonium, hydroxylation MECHIRUTORI (34iydroxy butyl) 
ammonium, hydroxylation ECHIRUTORI (34iydroxy butyl) ammonium. Also in these, 
tetramethylammonium hydroxide (TMAH), especially hydroxylation 
trimethyl-2-hydroxyethyl ammonium (choline), etc. are desirable. 

[0078] The fourth class ammonium shown by the compound shown by the 
above-mentioned general formula [4] or the general formula [5] may be used 
independently, or two or more sorts, it may combine suitably and it may be used. 
[0079] Since the amount of the fourth class ammonium used shown by the compound 
shown by the general formula [4] used in this invention or the general formula [5] 
changes with classes, it does not generally have ******, but since the rate of etching 
becomes slow by low concentration not much and effectiveness fades, it is usually more 
than 0.003% (w/v), for example. Moreover, although there is especially no upper limit, 
when economical efficiency etc. is taken into consideration, 0.003 - 10% (w/v) is 
desirable, and is 0.05 - 1% (w/v) still more preferably 0.01 to 6% (w/v) more preferably. 
[0080] (1) As a desirable mode of the cleaning agent of this invention, the following are 
mentioned, for example. 

(a) The fourth class ammonium shown as a nitrogen-containing alkalinity compound by 
the ammonia shown by the general formula [4], the first class, the third class amine, or 
the general formula [5], and [0081] 
[Formula 43] 



[0082] (— R6, R7, R8, R9, Rll, R12, R13, and M- are the same as the above among a 
formula. [) — the nonionic surfactant shown by the (b) general formula [2] —0083] 
[Formula 44] 



[0084] (— Rl, R2, R5, XI, and n are the same as the above among a formula.) - 
cleaning agent for semi-conductors which becomes as a major component. 
[0085] (2) as the more desirable mode of the cleaning agent of this invention — a less or 
equal — like — come out. 
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(a 9 ) The fourth class ammonium shown by the general formula [5], and [0086] 
[Formula 45] 



[0087] (— R6, R7, R8, R9, and M- are the same as the above among a formula. [) — the 
nonionic surfactant shown by the general formula (b') [2'] —0088] 
[Formula 46] 



[0089] (— Rl, R2, R5', and r and s are the same as the above among a formula.) — 
cleaning agent for semi-conductors which becomes as a major component. 
[0090] (3) as the still more desirable mode of the cleaning agent of this invention — a 
less or equal — like — come out. 

(a") The fourth class ammonium shown by the general formula [5% and [0091] 
[Formula 47] 



[0092] (— R6, R7, R8, and R9 are the same as the above among a formula. [) — the 
nonionic surfactant shown by the general formula (b") [2"] —0093] 
[Formula 48] 



[0094] (— a formula — inside — R — one — R — two — R — three — R — four — r — s — r 
— ' — and — s — ' — the above — being the same .) — cleaning agent for semi-conductors 
which becomes as a major component. 

[0095] In addition, in the above^nentioned mode, especially the case where a methyl 
group, and R2 and R4 are [ Rl and R3 in a general formula [2"] ] isobutyl radicals, and 
all of R6-R9 in a general formula [5'] are methyl groups, or three are a methyl group 
among those, and the one remaining is 2-hydroxyethyl radical is desirable. 
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[0096] Although the cleaning agent of this invention can be used also as cleaning agents, 
such as not only a semi-conductor but a printed circuit board, and a LCD substrate, 
especially the above-mentioned **** mode is useful to washing on the front face of a 
semi-conductor where copper wiring was given to the front face. 

[0097] The cleaning agent of this invention is usually in the condition of a water 
solution, and is prepared by making water carry out the addition dissolution of the 
above-mentioned **** nonionic surfactant or a nonionic surfactant, and the 
nitrogen-containing alkalinity compound. 

[0098] Thus, as for the prepared cleaning agent of this invention, it is desirable to 
perform filtration processing etc. before use. Moreover, although the water used here 
should just be refined by distillation, ion exchange treatment, etc., its so-called ultrapure 
water used in this field is more desirable. 

[0099] the cleaning agent of this invention — alkalinity — desirable — usually — nine or 
more pH — desirable — pH 9-12 — it is pH 9.5-10.5 more preferably. Since a possibility 
of etching Si02 which is an interlayer insulation film decreases more and electric 
repulsion with a semi-conductor front face and particle becomes large further by 
considering as such pH range, particle and the cleaning effect of CuO improve. 
[0100] In order to consider as the **** pH range which described the cleaning agent of 
this invention above, as long as it requires, carboxylic acids, such as pH regulator 
usually used in this field, for example, a citric acid, oxalic acid, a phthalic acid, and a 
tartaric acid, these derivatives or these salts, a phosphoric acid, a phosphoric-acid 
derivative, or a salt may be used. 

[0101] Moreover, the cleaning agent of this invention has especially the desirable thing 
that has buffer capacity in above-mentioned **** pH within the limits, independent in 
what has buffer capacity by **** pH within the limits which itself described above 
among the above-mentioned **** pH modifiers, in order to give buffer capacity to the 
cleaning agent of this invention — or, even if it combines two or more sorts Or although 
you may use combining pH regulators other than this and it does not have buffer 
capacity in itself The thing which can give buffer capacity to the cleaning agent of this 
invention, or the thing which can give buffer capacity to the cleaning agent of this 
invention by using it combining a nitrogen-containing alkalinity compound may be used 
by using two or more sorts, combining. In addition, especially when only the 
above-mentioned **** nitrogen-containing alkalinity compound can give buffer 
capacity to the cleaning agent of this invention, it cannot be overemphasized that it is 
not necessary to use pH regulator. 

[0102] Since it changes as amount of these pH regulator used with classes of pH 
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regulator to be used, there is no ****** generally, but when the cleaning agent of this 
invention is made to add, it is 0.0001 - 10% (w/v) usually [ of the cleaning agent whole 
quantity ] 0.001 -1% (w/v) preferably that what is necessary is just the amount which 
becomes **** pH within the limits which the cleaning agent concerned described above. 
[0103] Moreover, in the cleaning agent of this invention, the chelating agent which does 
not have the capacity to dissolve copper wiring may be added. By adding such a 
chelating agent, the copper oxide distributed in liquid can be solubilized, and 
re-adsorption can be suppressed, and Fe, aluminum, etc. which are the impurity of the 
slurry origin at a CMP process can also be removed from a front face, as the chelating 
agent which does not have the capacity to dissolve such copper wiring — 
ethylenediaminetetraacetic acid (EDTA), trans-1, and 2-diamino cyclohexane -N, N, N', 
and N' — phosphonic acid, such as carboxylic acids (methylene phosphonic acid) 
(EDTPO), for example, ethylenediamine tetrakis etc., such as -4 acetic acid (CyDTA) 
and nitrilotriacetic acid (NTA), is mentioned. Since it changes as amount of these 
chelating agents used with classes of chelating agent to be used, there is no ****** 
generally, but when the cleaning agent of this invention is made to add, it is 0.0001 - 1 % 
(w/v) usually [ of the cleaning agent whole quantity ] 0.001 -0.1% (w/v) preferably that 
what is necessary is just the amount which can do so the **** effectiveness which the 
cleaning agent concerned described above. 

[0104] furthermore, the purpose which suppresses separation with the above-mentioned 
**** nonionic surfactant and the above^nentioned nitrogen-containing alkalinity 
compound in the cleaning agent of this invention — small quantity — for example, 0.1 - 
1% (w/v) of organic solvent may usually be added preferably 0.01 to 5% (w/v). As an 
organic solvent, a methanol, ethanol, isopropyl alcohol, an acetone, etc. are mentioned, 
for example. 

[0105] Into the cleaning agent of this invention, the reagents usually used in this field in 
addition to the above-mentioned **** nonionic surfactant, a nitrogen-containing 
alkalinity compound, pH regulator, a chelating agent, and an organic solvent can be 
used. Such reagents protect Cu of wiring, and are used in order to prevent the corrosion 
of Cu. For example, reducing agents, such as a hydrazine or its derivative, an ascorbic 
acid, formic acid, and formalin, For example, metallic corrosion inhibitors, such as 
benzotriazol or its derivative, and thiourea etc., Improve the wettability of a cleaning 
agent to a semi-conductor front face, and are used in order to raise a cleaning effect. 
They are surface active agents other than a nonionic surface active agent (for example, 
amphoteric surface active agents, such as cation system surface active agents, such as 
anion system surface active agents, such as dodecylbenzenesulfonic acid, and alkyl 
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trimethylammonium, and carboxy betaine etc.) etc. 

[0106] What is necessary is just to use these reagents by the density range usually used 
in this field. For example, the amount of the reducing agent used is usually 0.05 - 1 % of 
the weight preferably 0.01 to 5% of the weight that what is necessary is just the amount 
which can prevent oxidation of Metal Cu. Moreover, it is 0.05 - 1 % of the weight 
preferably, and the amount of surfactants used other than a nonionic surfactant is [ that 
what is necessary is just the amount which the amount of the metallic corrosion 
inhibitor used forms Metal Cu and weak coupling, and can control the solvent power of 
the cleaning agent to Cu ] usually 0.001 -0.1 % of the weight preferably 0.0001 to 1% 
of the weight 0.01 to 5% of the weight that what is necessary is just the amount in 
which the surface tension of a cleaning agent may be reduced. 

[0107] What is necessary is just to process the washing approach of this invention with 
the cleaning agent of **** this invention which described above the semi-conductor 
front face where Cu wiring was given to the front face. 

[0108] the very thing usually performed in this field as an approach of processing the 
semi-conductor front face where Cu wiring was given to the front face with the cleaning 
agent of this invention — specifically, approaches, such as DIP processing only 
immersed into a cleaning agent in a semi-conductor and sheet processing which 
sprinkles a cleaning agent over a semi-conductor in the shape of a shower, are 
mentioned that what is necessary is just the approach of washing a well-known 
semi-conductor front face. 

[0109] Furthermore, in this invention, CuO can be more effectively removed by using 
physical washing together at the time of washing. Giving the semi-conductor front face 
where Cu wiring was given to the front face to a physical washing process under 
existence of the cleaning agent of this invention as the concrete approach of 
concomitant use etc. is mentioned. 

[0110] In the above^nentioned approach, the approach of giving to a physical washing 
process as a condition in which the cleaning agent of this invention was made to 
specifically exist by the above^nentioned **** DIP processing, sheet processing, etc. as 
an approach in which the cleaning agent of this invention is made to exist etc. is 
mentioned. Moreover, brush scrub washing which washes a semi-conductor front face, 
for example, using the brush made from polyvinyl alcohol of high-speed rotation etc. as 
physical washing (process), megasonic washing using a RF, etc. are mentioned. 
[0111] As more concrete technique in the case of using physical washing together For 
example, the method of performing physical washing, after considering as the condition 
of having taken out the semi-conductor out of the penetrant remover concerned after 
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being immersed into the cleaning agent of this invention, and having made the cleaning 
agent concerned existing in a semi-conductor front face, How to perform physical 
washing while the semi-conductor had been made immersed into the cleaning agent of 
this invention, The method of performing physical washing etc. is mentioned sprinkling 
the cleaning agent of this invention over the method of performing physical washing, or 
a semi-conductor front face, after considering as the condition of having sprinkled the 
cleaning agent of this invention over the semi-conductor front face, and having made 
the cleaning agent concerned existing in a semi-conductor front face. 
[0112] When the cleaning agent of this invention containing a nonionic surfactant is 
used, the effectiveness of allowing neither the particle of the slurry origin which 
protects copper wiring and floats in a penetrant remover, nor the slag of an insulator 
layer etched slightly to come near is done so. When the cleaning agent of this invention 
which contains the fourth class ammonium and a nonionic surfactant especially is used, 
etching of the insulator layer by the fourth class ammonium can be reduced, the 
advantage of the fourth class ammonium with the high effectiveness of removing 
particle can be employed efficiently, without corroding copper wiring, therefore etching 
of an insulator layer is suppressed to the minimum, and a surface dry area is not started. 
And re-adsorption of the copper oxide which exfoliated is also prevented effectively. 
[0113] Moreover, in ionic surfactants, such as cationicity, anionic, or both sexes, it may 
combine with a semi-conductor front face electrically, and washing may be barred, or 
the surface charge of the particle of the slurry origin which originally considers electric 
repulsion as a semi-conductor front face with alkalinity may be changed, and 
re-adsorption of particle may be caused. 

[0114] As mentioned above, a nonionic surface active agent, especially the nonionic 
surface active agent which has an acetylenic group in a molecule, With this, furthermore, 
by for example, nitrogen-containing alkalinity compounds, such as ammonia, the first 
class, the third class amine, or the fourth class ammonium, and the penetrant remover 
which contains both of the fourth class ammonium even especially in inside Without not 
causing the corrosion or oxidation of copper wiring and starting a surface dry area, if the 
semi-conductor front face which gave copper wiring is washed, the impurity which is 
sticking to a front face can be removed and the effectiveness that surface cleanliness can 
be improved is especially done so notably. 

[0115] As described above, although the cleaning agent of this invention is very useful 
to washing on the front face of a semi-conductor where copper wiring was given to the 
front face, its wiring of those other than copper, such as for example, not only a thing 
but aluminum wiring with which copper wiring was given, and a tungsten plug, is 
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usable also in washing on the front face of a semi-conductor given to the front face. 
Furthermore, the cleaning agent of this invention is applicable not only to a 
semi-conductor front face but washing of front faces, such as a printed circuit board and 
a LCD substrate, again. 

[0116] Although an example and the example of a comparison are given to below, this 
invention is not limited at all by these. 

[0117] In addition, the nonionic surfactant used in the example below is compou|jidable 
with the reaction of the glycol compound and alkylene oxide which correspond to U.S. 
Pat. No. 3291607 according to the approach of a publication. 

[0118] Moreover, the thermal oxidation film wafer and metal contamination wafer 
which were used in this example and the example of a comparison, A copper deposition 
wafer, a particle contamination thermal oxidation film wafer, and a particle 
contamination copper deposition wafer use what was prepared by the following 
approaches, respectively. Moreover, the amount of adsorption (residual copper 
concentration) and the number of particle of a copper atom which are carrying out 
adsorption survival were measured by the following approaches, respectively on the 
thickness of the oxide film of a thermal oxidation film wafer, the thickness of the copper 
of a copper deposition wafer front face, and a metal contamination wafer front face. 
[0119] [Thermal oxidation film wafer] After processing the 4 inch silicon wafer in the 
fluoric acid water solution 1% and removing the surface natural oxidation film, it 
heat-treated at 800 degrees C, and the thing in which the thermal oxidation film (silicon 
oxide, insulator layer) was formed on the wafer front face was used as the thermal 
oxidation film wafer. In addition, the thickness of the oxide film of the thermal 
oxidation film wafer concerned checked that it was 500A by the approach shown below. 
[0120] [Metal contamination wafer] After having been immersed in the nitric-acid water 
solution which added the copper ion for 1 minute so that a thermal oxidation film wafer 
might be set to 1 ppm, and carrying out style backwashing by water during 10 minutes 
with ultrapure water, what carried out spin desiccation was used as the metal 
contamination wafer. In addition, to the metal contamination wafer concerned, it 
checked that the copper atom was carrying out 3x1014 atom / cm2 adsorption survival 
by the approach shown below. 

[0121] [Copper deposition wafer] The thing which made metal copper deposit on a 
thermal oxidation film wafer front face by the sputtering method was used as the copper 
deposition wafer. In addition, the thickness of the copper of the copper deposition wafer 
front face concerned checked that it was 1000 A by the approach shown below. 
[0122] [A particle contamination thermal oxidation film wafer and particle 
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contamination copper deposition wafer] After being immersed in the alumina slurry 
water solution for 1 minute 3% with a mean particle diameter of 0.2 micrometers, 
respectively and carrying out style backwashing by water during 10 minutes of a 
thermal oxidation film wafer or the copper deposition wafer with ultrapure water, what 
carried out spin desiccation was used as the particle contamination thermal oxidation 
film wafer or the particle contamination copper deposition wafer, respectively, in 
addition, the approach shown below — the particle contamination thermal oxidation film 
wafer concerned — particle — about 850 pieces / 4 inch wafer, and a particle 
contamination copper deposition wafer — particle — about 90 pieces / 4 inch wafer — it 
checked each carrying out adsorption survival. 

[0123] [Thickness measurement method of an oxide film] It measured by the thickness 
gage (ellipsometer). 

[0124] [Copper thickness measurement method] The wafer was divided into one half, 
the cross section was observed with the electron microscope, and copper thickness was 
measured. 

[0125] The [amount (residual copper concentration) measuring method of copper 
atomic adsorption] On the wafer front face, after carrying out dissolution recovery of 
the copper which carried out adsorption survival in a fluoric acid-mtric-acid water 
solution, the copper concentration in this recovery liquid was measured with the atomic 
absorption method (graphite furnace atomic-absorption-analysis equipment). Based on 
the obtained measured value, the amount of adsorption (residual copper concentration) 
of a copper atom was calculated. 

[0126] The [number measuring method of particle] The particle which is carrying out 
adsorption survival was measured with surface dust-particle-inspection equipment 
(particle counter) on the wafer front face. 

[0127] In addition, in this example and the example of a comparison, all especially of % 
which expresses concentration as long as there is no notice, and ppm and ppb show a 
weight ratio. Moreover, all the water to be used was ultrapure water, and it was used 
after checking that copper was 0.01 or less ppb. 

EXAMPLE 

[Example] The diisobutyl dimethyl butynediol polyoxy-ethylene-glycol ether whose 
number of average mols of an oxyethylene radical [p+p*] tetramethylammonium 
hydroxide (TMAH) is indicated to be 1% in example 1 ultrapure water by the following 
general formula [6] which is a nonionic surface active agent, and is 10 [0129] 
[Formula 49] 
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[0130] (—it is hereafter written as a surfactant 10.) —60 degrees C was immersed in the 
cleaning agent (12 or more pH) which dissolved 0.03% for 10 minutes in the thermal 
oxidation film wafer produced by the above-mentioned approach. Then, the wafer was 
pulled up, and after carrying out a rinse for 10 minutes and carrying out spin desiccation 
with ultrapure water, in order to check the existence of the corrosion of an oxide film, 
the oxide-film thickness of a thermal oxidation film wafer was measured. A result is 
collectively shown in Table 1 . 

[0131] Except having used the cleaning agent (12 or more pH) which dissolved only 
TMAH 1 % into example of comparison 1 ultrapure water, after processing a thermal 
oxidation film wafer by the same approach as an example 1, the oxide^ilm thickness of 
a thermal oxidation film wafer was measured. A result is shown in Table 1. 
[0132] 
[Table 1] 



[0133] It turns out that the cleaning agent (example 1) of this invention hardly gives 
change to the oxide-film thickness of a thermal oxidation film wafer, i.e., do not have a 
bad influence on the insulator layer on the front face of a semi-conductor, so that clearly 
from Table 1. On the other hand, it turns out that the conventional cleaning agent 
(example 1 of a comparison) only containing the fourth class ammonium is dissolving 
or etching the oxide film remarkably. 

[0134] 60 degrees C was immersed for 10 minutes into example 2 ultrapure water in the 
metal contamination wafer produced by the above-mentioned approach to the cleaning 
agent (pH7: neutral solution) which dissolved the diisobutyl dimethyl butynediol 
polyoxy-ethylene-glycol ether (it is hereafter written as a surface active agent 12.) 
whose number of average mols of an oxyethylene radical [p+p'l is 12 0.001% in the 
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above-mentioned general formula [6] which is a nonionic surface active agent. Then, 
the wafer was pulled up, and after carrying out a rinse for 10 minutes and carrying out 
spin desiccation with ultrapure water, in order to evaluate impurity (copper) removal 
capacity, the amount of copper atomic adsorption of a metal contamination wafer front 
face (residual copper concentration) was measured. A result is shown in Table 2. 
[0135] Except having used the cleaning agent ( pH7: neutral solution) which dissolved 
the dodecyl sulfonic acid sodium which be an anionic surface active agent 0.001% into 
example of comparison 2 ultrapure water, after processing a metal contamination wafer 
by the same approach as an example 2, in order to evaluate impurity ( copper) removal 
capacity, the amount of copper atomic adsorption of a metal contamination wafer front 
face ( residual copper concentration) be measured. A result is collectively shown in 
Table 2. 

[0136] The diisobutyl dimethyl butynediol polyoxy-ethylene-glycol ether whose 
number of average mols of an oxyethylene radical [p+p'] is 6 in the above-mentioned 
general formula [6] which are 0.4% and a nonionic surface active agent about a choline 
in example 3 ultrapure water (with a surface active agent 6 hereafter) it outlines. Except 
having used the cleaning agent (12 or more pH) which dissolved 0.001%, after 
processing a metal contamination wafer by the same approach as an example 2, in order 
to evaluate impurity (copper) removal capacity, the amount of copper atomic adsorption 
of a metal contamination wafer front face (residual copper concentration) was measured. 
A result is collectively shown in Table 2. 

[0137] Except having used the cleaning agent (12 or more pH) which dissolved 
dodecylbenzenesulfonic acid (LION make) which is 0.4% and an anionic surface active 
agent about a choline 0.001% into example of comparison 3 ultrapure water, after 
processing a metal contamination wafer by the same approach as an example 2, the 
amount of copper atomic adsorption of a metal contamination wafer front face (residual 
copper concentration) was measured. A result is collectively shown in Table 2. 
[0138] The diisobutyl dimethyl butynediol polyoxy-ethylene-glycol ether whose 
number of average mols of an oxyethylene radical [p+p 1 ] is 8 in the above^nentioned 
general formula [6] which are 0.03% and a nonionic surface active agent about TMAH 
in example 4 ultrapure water (with a surface active agent 8 hereafter) it outlines. Scrub 
washing was carried out with the brush made from polyvinyl alcohol of high-speed 
rotation for 1 minute, sprinkling the cleaning agent (pH10.5) which dissolved 0.001% 
over the metal contamination wafer produced by the above^nentioned approach in the 
shape of a shower. Then, after it carries out the rinse of the wafer for 10 minutes and it 
carries out spin desiccation with ultrapure water, in order to evaluate impurity (copper) 
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removal capacity, the amount of copper atomic adsorption of a metal contamination 
wafer front face (residual copper concentration) was measured. A result is shown in 
Table 2. 

[0139] Except having used ultrapure water instead of example of comparison 4 cleaning 
agent, after processing a metal contamination wafer by the same approach as an 
example 4, the amount of copper atomic adsorption of a metal contamination wafer 
front face (residual copper concentration) was measured. A result is collectively shown 
in Table 2. 
[0140] 
[Table 2] 



[0141] It turns out that the cleaning agent (example 2) of this invention containing a 
nonionic surfactant can control remarkably the residual copper concentration of a metal 
contamination wafer front face as compared with the cleaning agent (example 2 of a 
comparison) only containing an anionic surfactant, and residual copper concentration 
can be controlled even if compared with the fourth class ammonium and the cleaning 
agent (example 3 of a comparison) containing an anionic surfactant so that clearly from 
Table 2. Moreover, it turns out that the cleaning agent (example 3) of this invention 
containing a nonionic surfactant and the fourth class ammonium can control remarkably 
the residual copper concentration of a metal contamination wafer front face as compared 
with the cleaning agent (example 3 of a comparison) containing the cleaning agent 
(example 2 of a comparison) only containing an anionic surfactant, and the fourth class 
ammonium and an anionic surfactant. Furthermore, the case (example 3) where only 
chemical washing is performed shows that the direction at the time of using chemical 
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washing and physical washing together (example 4) can remove copper more effectively. 
[0142] The diisobutyl dimethyl butynediol polyoxy-ethylene-glycol ether whose 
number of average mols of an oxyethylene radical [p+p'] is 5 in the above-mentioned 
general formula [6] which are 3% and a nonionic surface active agent about TMAH in 
example 5 ultrapure water (with a surface active agent 5 hereafter) it outlines. Except 
having used the cleaning agent (12 or more pH) which dissolved 0.05%, after 
processing a copper deposition wafer by the same approach as an example 5, the copper 
film thickness of a copper deposition wafer was measured. A result is collectively 
shown in Table 3. 

[0143] Except having used the cleaning agent (pHIO) which dissolved diethanolamine 
3% into example of comparison 5 ultrapure water, after processing a copper deposition 
wafer by the same approach as an example 5, the copper film thickness of a copper 
deposition wafer was measured. A result is collectively shown in Table 3. 
[0144] 
[Table 3] 



[0145] Since the nonionic surfactant which is a cleaning agent of this invention, and the 
cleaning agent (example 5) containing the fourth class ammonium hardly affect the 
copper film thickness of a copper body product wafer front face, it turns out that neither 
the dissolution nor etching carries out copper, so that clearly from Table 3. On the other 
hand, it turns out that the cleaning agent (example 5 of a comparison) which does not 
contain a nonionic surface active agent although the second class amine is included is 
dissolving or etching copper remarkably. 

[0146] TMAH is indicated to be 0003% in example 6 ultrapure water by the following 
general formula [7] which is a nonionic surfactant. Diisobutyl dimethyl butynediol 
polyoxypropylene-polyoxyethylene glycol ether whose number of average mols of an 
oxypropylene radical [q+q'] the number of average mols of an oxyethylene radical 
[p+p*] is 6, and is 2 [0147] 
[Formula 50] 
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[0148] (It is hereafter written as a surfactant 6-2.) The particle contamination thermal 
oxidation film wafer and particle contamination copper deposition wafer which were 
produced by the above^nentioned approach were immersed in the cleaning agent (pH9) 
which dissolved 0.03% for 10 minutes at 60 degrees C, carrying out the seal of approval 
of the 1MHz RR Then, the wafer was pulled up, and after carrying out a rinse for 10 
minutes and carrying out spin desiccation with ultrapure water, in order to evaluate 
impurity (particle) removal capacity, the number of particle of a particle contamination 
thermal oxidation film wafer and a particle contamination copper deposition wafer was 
measured. A result is shown in Table 4. 

[0149] Except having used the cleaning agent (pH9) which dissolved the stearyl 
chloride dimethylannmonium which is 0.003% and a cationic surface active agent about 
TMAH 0.03% into example of comparison 6 ultrapure water, after processing a particle 
contamination thermal oxidation film wafer and a particle contamination copper 
deposition wafer by the same approach as an example 6, the number of particle of a 
particle contamination thermal oxidation film wafer and a particle contamination copper 
deposition wafer was measured. A result is collectively shown in Table 4. 
[0150] 
[Table 4] 



[0151] The particle the number of particle which carries out adsorption survival on a 
thermal oxidation film wafer front face carries out [ particle ] adsorption survival on 30 
and a copper deposition wafer front face is 5, and the nonionic surfactant which is a 
cleaning agent of this invention so that clearly from Table 4, and the cleaning agent 
(example 6) containing the fourth class ammonium are understood that the particle 
removal effectiveness is remarkably high also when it is any. On the other hand, the 
particle the number of particle which carries out adsorption survival on a thermal 
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oxidation film wafer front face carries out [ particle ] adsorption survival on 1200 and a 
copper deposition wafer front 'face is 202, <and a cationic surfactant and the cleaning 
agent (example 6 of a comparison) containing the fourth class ammonium are 
understood that the particle removal effectiveness is low also when it is any. 
[0152] The copper deposition wafer produced by the above^nentioned approach to the 
cleaning agent (pHll) which dissolved the diisobutyl dimethyl butynediol 
polyoxy-ethylene-glycol ether whose number of average mols of an oxyethylene radical 
[p+p T ] is 4 0.05% in the above^nentioned general formula [6] which are 3% and a 
nonionic surface active agent about ammonia was immersed for 30 minutes at the room 
temperature (25 degrees C) into example 7 ultrapure water. Then, a wafer is pulled up, 
with ultrapure water, the rinse was carried out for 10 minutes and spin desiccation was 
carried out. 

[0153] Diisobutyl dimethyl butynediol polyoxypropylene glycol ether whose number of 
average mols of an oxypropylene radical [q+q'] diethanolamine is indicated to be 3% in 
example 8 ultrapure water by the following general formula [8] which is a nonionic 
surfactant, and is 4 [0154] 
[Formula 51] 



[0155] The copper deposition wafer was processed by the same approach as an example 
7 except having used the cleaning agent (pHIO) which dissolved 0.05%. 
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[2"] izmtz 

[0 0 4 6] 
[ft3 4] 

[ (oota-feo-b) s- (oa-bci-b) r] 

[0 0 4 7] t»is]«-r**. 

[0 0 4 8] *«WtC«*/^*>tt»ffiStt3WttSfl: 

[2] IC»t»TRiTf*an-63l««— JRSC [3] T* 
»*ft^(»?6P«-r<5fctt, M;ittf;*H4*flFJB329l607 

#jcie«<7?7j^cse^, tib-js^; [2-1] -e^sn 

[0 0 4 9] 
[ft3 5] 



HQ-C-C^C-C-OH 

I I 

R 2 R4 



[2-1] 



[0 0 5 0] (St*. R,~R < tt«ai5trai;. ) TIB— 
[2-2] Xtt/Jfttf [3-1] IC*fj£T-5 7;U*U 



20 



30 



40 



[zj 

[0 0 5 1 ] 
[{£3 6] 



[0 0 5 2] 
[0 0 5 3] 
[ft3 7] 



— (0-X2>- 
v m 



[3-1] 



[0 0 5 4] (5C<K X,, X,. nRtfmttflMEtH 
U. ) 

[0 0 5 5] ±ESC [2] . [3] , [2'] . [3'] 

ms [2"] i:k^t. r,~r 5 &xkr 5 - -e^snsr 

#ft#sfc^tegl#c©^silifc 1 ~ 1 0 , KH1~ 
6. MtC#f$b<ttl~3T'*S. fiSJx.tf 

>^g. n-^^)Um. n-^-^?;PS. n-/r:;Ug. 

tT^g. iso-v^JPg. sec-^fP^g. 



g. iso-^>^;pa 
g. *:*^>?^g 
g. tert-^S^ 

g. #J*.kfe-;|/a 



tert-^>? 1 ;P 
sec— 'n* isAf 



50 



. iso-'V^JH 

(DJF&fammTji'JrJim. mA.a\so--/a^-)vm. is 

o-^-;Ug. sec-y-r— ;ug. tert-^-^g^w 

ens. 

[0 0 5 61ft. r, s, r'&tfs'»,%-§H;t. 1 
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~2 0. »SKIJ1~1 #(C4~1 6CDfc 

[0 0 5 7] *^BJ(c^lj-^, ^T^(C7ir^l/>** 

CH2CHCH3 



HO-f-tCKtCHzO) p-^-6— C=C— C-f^OCHzChfc) p -J-OH 



14 

Tte-^iC [6] x-^nzit^v?^)^*^^?- 

4-diisobutyI-l. 4-dimethylbut-2-yn diol polyoxyethy 
lene glycol ether) 
[0 0 5 8] 
lit 3 8 ] 

CH2CHCH3 



I 



[6] 



[0059] ra4»> P £p'<Dm$L (p + p') tt. il 
1 6~e$>^o ] . 

[006O] ma«te— [7] -essn^-f v 

CH2CHCH3 OijCHDHj 
HO^CH 2 CH 2 Q p <CH 2 CHbCH 2 Q> q ]^-K^C^^OC>i 2 CH 2 CH 2 ) q- (CCBpr-fe) p ^OH 



Ut+yynh'l/>^U ;1/X— t)V (L 4-diisobut 
y 1-1, 4-dimethylbut-2-yn diol polyoxyethylene-polyo 
xypropylene glycol ether) 
[0 0 6 1 ] 
Mfc 3 9 ] 



[0 0 6 2] P> Q. p'&tfQ'<£>$&m (P + 

q + p' + q') I»l-20, »^b<ttl — 1 
6. iD»Sb<li4-16-C*5. ] . 

[0063] ^TtfcrFfB-HKa: [8] tssn^^-fv 

CH2CHChb 



U 3— ;l^X— t)V (1, 4-diisobutyl-l. 4-dimethylbut-2 
-yn diol polyoxypropylene glycol ether) 

[0 0 6 4] 

Mb4 0] 



HO-£ (CH2CH2CH2O) q^-C— 
CM3 

t£ft> Qtq'«S (q + q') tt> S 

[0066] &mw\zm*Tm^*>nz>;~*>&ftm 



[0 0 6 5] 

1 6-r*-&c 



CH2CHCH3 
— C — [-(CCH2CH2CH2) cf}-OH [ 8 ] 

CH3 

R12-N [4] 

R13 



[0 0 6 7] ;-t>lxWSM©Mlil 

urn ^astt»i<oa«fcctoa36:sfc»-«rctt» 

-fib, SSrtt^Sr#«*r^t. 1 MOOOOppm^T* 

[0068] ^mwizj&tfzyy^-T^ -mjbm^m 

75>tbTH WitliTEHRiC [4] T^2*l£>*> 
[0 0 6 9] 

Mb 4 1 ] 



[0 0 7 0] (St*. Ri, 

MM^/^to ) 

[0071] — [4] fc«^TRn^Ri.T*an 

40 ^5R«<z)^*»i — 6<z>t>(o*^fe>n, JW* Wi- 
tt, MX.tf^T'Jl'S. x^;i/S, n-yat'm iso-:/ 
□ eM, n-^^;VS> iso-y^;i/S, sec-^^S, 
tert-y^;VS> n-^>5^^S> iso-^>^^S. sec- 
^>^S> tert-^>^;l/S. ^^-^>^;i-s. n-^\ 
^S/il/S. iso-'x^S^VX, sec-'x^v-^S, tert-^ 

ifbtl^o — IKSC [4] l:^TR,i-RnT^tl§ 

50 *u<tt^co*«(D**s^*Bl*-eB»^nfc 5 b<D 



* ■ • 
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t Ho + y-n-^S, FD^yX^ib 

2-k KP^yx^il/S^frfbn^o 
[0 0 7 2] -«5£ [4] T/7gn5ftSft©ft#«t 

Xf^7^X y-n-yp^7^>, ^n-^*75 
>^-j»7^>, MAtfhU/f;P75X h'Jxf 
;U7^>, ^;i^x5P;P7^>. hu-n-^pt>7 

;x.i?;—)],T^>m<D-~ St KD*y75X MxJi 
yx^y-;i/7^ >f (Dr»t Hu^y7^ >, 0J*J£ 
MJX^y - JUT ^ >^(7)^ tFD*y75 

[0 0 7 3] *58WJC»^*B3»T>^E-^AtUT 

«*.wrFE-*s£ [5] Tssns 

[0 0 7 4] 
[ft 4 2] 



16 



N-Rg 

Rb 



M" 



[5] 



10 



20 



[0 0 7 5] (5£4«. R 6 ~R,{4*^3fi3LLT7KK*$r 
) 

[0 0 7 6] — flS3t [5] tc5*-liTRs~R,T^3n-& 30 

^a<Dyji^r)im, t Jim. tv— Kmzf&m? *> 

sec-^;WS, tert-^;U*. n-^>^;U*. iso-^ 
>T-)im. sec-^>9-)Vm. tert-^>^;PS, 

+ ->;U». k'x;pg, n-7*D'<z^I. iso-^P^xjU 
S. n-y^-;bS, iso-77-x;i/g, sec-:/^- ;ug, 

0y*.WX>v;pg, 7i^f;H. 7i-;i/7"Dh: 50 



o- h'j;US» m- b'JJim. p-h'JM, 2, 3- 
+ y'JM. 2, 4- + ->'j;P*> 2, 

2, 6-*y'J;H. 3, 5- + ->'j;i/*, 

<&„ — flSiSt [5] l;tUTM-fiSn57rt>tl 
TfcL #J^f£OH tg#^tf ens. 
[0 0 7 7] ±SLrc*0#EgMT> ; EX'>A<DA«:«»Ji: 

^JPT^X^A (TMAH) . i^mit h U ^ 3^2- 1 

^UT^x^A. TkSHb^ h7 7'Df;l'7> ; £r') 

jpmjx^t-^x^a. 7KK{b^^^;u> J x5 i ;i'T 

A. ^ftt/ ^J-il' h 'J 7'n h>7> ; E-^A < *8? 

<kvy^^^Ptf;P7>^x'7A. Tk^bhuy?^ 

^T>^:X^A. ^gHb^^k^^WT^X'} 

a. 7KSEfkhuy^;u ; Eyy5 1 ;i'7'> ; EX'>A. *ffifl: 

: E7l^h'j7'Otf;P7> ; EZ'7A. JfclHfc^X^JW 
v^Pbf^T^x^A, MfthiJxf;R7 7"nt: 
;P7> ; &x^A. *Kfb ; &yx^;PKuy5 1 ;i/T> ; ex 

^A. *S?fbv ? X^JU>'-y'^;l,T>^:X>7A, *K*b h 

'jxf^t/T'w^t-'i'A. *^b^yypbf;p 

h 'J y^;UT> ; EX^A. JHMitzs7u \±)Vz?Zf?-)l7 
>^&x^A, h U y > ; tr:'7 

A. Tkifbh'JxfJH-k KP+yl^7> ; Er:^ 
A. TKSHbh-U yPfcT^-t Ho + yI^7>tx 
r>A. ^kSfth'JT'f^-t KP^yXf;P7> ; tx 
r>A. Tkifth'J^^H-t HP + y^n^7>t 

x^a. *&{bh 11x3^1-3- 1 h*p+->^Pt;;py> 
^ex^A. h 'J 7*n e;H-t F D+yyn tf;p 

7>^&X^A, *.Mfcb>Jzr^)U-Z-t Ko + y7"ne 
JWT^X^A, *gtfbMJ;*?\M-4-t KD+v-T'f 
;U7> ; &xr7A. *SKbMJx^;p-4-t HP + y7"f 
;P7>t-OA 1 *^{bh-U^Ptf;U-4-t KP + yT" 
^7> ; &x^A. *Sfth'j7'fJM-i:KP+y7' 
^■;U7>^EX^A. TK^bh'Jy^l-S-t l^o*y7 
?^7y*x^A, TK^bh'JX^^-t h-Ptyy 
^^TV^&x^A. *SHbMJ7 , Pbr;i-3-k h'P + y 
y^^7>^X^A. *ffth'J7'f;k3-tKP*y 
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KD + yxf-JH/^^^A, Tk^bS^^x^n^ 

^fjl/yxf iM-t Kn + y7*^7> ; txOA> * 

A. 7k^fb^5P;i^x^;U-3-fc HD^->y^;UT> ; & 
x^A> *ifty/^y(2-t Hn + yXf ^iJy^ 10 

^x^A, *Btfc^^5=-^5?(3-l: FD + y^JH7> 
^x>y*A> jJcftflsS^^l^M-fc Fn + yyfiH7> 
^x^A, 7K^lb> ? x^;l/^(2-t: Fo^yX?-jW7> 
^Bxi^A, *^fb5/X^l^(3-fc: Fn^y7 8 Pt:»7 
>^x 7 A, *SHb^X^;i/>?(3-fc: KD^y^W T 
>^x^A> *SHb^X5P;i/^(4-fc FD + y7 , fiH T 
>^x»>A, *$tfb^^X5P;l^(2-fc FD+yx^ 1 
;i/)T>^x^A. *^{k^^^x^;i/^(3-fc: Fn+y 
^Pti;WT>^X^A. *ifbyX^;i/y(3-tFP+ 20 

->^?;W T> : ex^A. *^b^^;px^;i->M4-t: F 

a*zs77-M Y >^£x r > A. Mft^^l/hU (2-t F 
u^>-x^;i/) t>^x^a. TKSHbxeP^FU (2-t: F 
D^ylfiW7> ; e^^A, ^gtftyntf^FU <2-t 
FP + yXfiW7y : EX7A, *ift^;VhU (2-t 
FP^yXW)7>^vA, 7kMit*^)\sbV (3-b 
FP*y7 i Pl:JH7> : tx^A, ^KSKbx^l/ F U (3- 
t: FP^y^H7> : E^7A, 'TtcgMb^^l/ F U (4- 
t: FP^y^iH7>^^A, *gKbx3^FU (4- 
kFP + y^JW7>^vA, *Sft/^FU(3- 30 
t FP^y7'f;H7> ; &X'>A, 7fc^bx^;l/FU (3- 
hFP + y7*^V)7> : ex^Ao cn^>(04 I ^fe> * 
^k^F^^^T>^x^A(TMAH)> *SHbFU*5F- 
;^-2-t FP + yXWy^x^APU »m&%Flz 

[0 0 7 8] ±ib— [4] T^^n^fb^xte— 
[5] T^^n^>2S^T>^X^A^ ^ffi-efi?ffi 

IK 

[0 0 7 9] *^l:K^Tffil/^n5-®S [4] T 40 



18 



$?i*#»n^C0T% ^JxJfffiSO. 003% (w/v) ELh 

i> 0.003-10% (w/v) *<»*L/<. £ D £ L < teO. 
01-6% (w/v) , 5Et»Sb<ttO. 05-1 % (w/v) T 

[0 0 8 0] (1) *»W©»#»ia)»$L^l«tt 

(a)$S*7WJttft^«tUT, — [4] 
^^7^X7, -i^IHl7 5yXfr -I 

[5] Tf^^n^ra^T>^X^A^: 

[0 0 8 1 ] 

[ft 4 3] 



R12-N 

R13 



[4] 



R7-N-R9 
Rs 



M" 



[5] 



R,, R,i 



[0 0 8 2] (5£^ R«. R 7 . R, 

(b)—»5* [2] T*^n-5>y-^->tt^®stt^jt<& 

[0 0 8 3] 
[<t4 4] 



[0 0 8 4] 
tl^C ) . 
[0 0 8 5] 



HO-fXt-O^-C-C^C-Rs 

R2 

R. > 



[2] 



(St*. R.> R:> Ri> X.Ktfnfctfiia 

(2) *5SWO«E#3BCD<feD«fF*U^*» 

(a')— «5£ [5] T'*StlSEg»T> ; E- r >Ai: 
[0 0 8 6] 
[ft 4 5] 



Re 

-N-R9 
Rs 



M" 



[5] 



[0 0 8 7] (st^K R«, R,, R,, R,&tfM-tef>i 

[0 0 8 8] 
[fb4 6] 



HO-f (ChtCHzO) r (CHzCHzCHzO) s^-C-CsC-Rs' [ z] 

R 2 

[0 0 9 1 ] 
Hfc4 7] 



[0 0 8 9] (jS't 1 , R., Ri. Rs- > rR^sttHU 
[0 0 9 0] (3) *5EW©«5#ao!Cfc»*b^«l« 
(a")-JK5£ [5'] T^£n3Eligir> ; E-'}A<t 50 
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19 



OH" 



20 



[5] 



[0 0 9 2] (st^K R«. R,. R.RtfR,teiilif5<hfp| 



U. ) . 

(b")— ASsS [2'*] -^->tt#B5fgtt^iJ 
<££ 

[0 0 9 3] 

Mb 4 8] 



[0 0 9 4] (5£4>. R,, R*. R,, R 4 > r. s, 

[0 0 9 5] M, ±E8«K:iH»T. -IISSC [2"] (C 
2£tt£R, RtfR, jSM^WS. R 2 2fctf R, #-f V Zf^JU 
STS^T. — JRSC [5'] tC»WaR.~R,©£Ta» 

oT, BID© 10j&*2-fc Ko + yIf;HT$5S^ 

[0 0 9 6] *5£9]0ft*Mltt. S-T. ^ 

[0 0 9 7] *5SWO«Ei*S(tt. }I#*igj&©#c§lT-& 
>teffflmtt&Ji^ift7Jl^Utt<b^f5.fc£. *ic* 

[0 0 9 8] ClCDJ;-plcUTP»bfc*^iW©i5t#^J 
&ffimlCitiaM3^£fT?©a*#*U^. £ 

[0 0 9 9] *%a^(Dgfe^?Pltt. 7)Vt) U ttWS U 
<» a?HrpH9JeU2. *f*b<lipH9~12. iDffS 
b<«pH9. 5—10. d<D<t5^pHiBHtT 

[0 10 0] #^9i©ifc##J£±fE!Lfc:$Di*pH$SH<i: 
TS&J&fcte:. Sttili, ®^ClcD^lf-^ffltr^n-2>p 

[0 10 1] *%W<Dfo&m\Z. ±£bfc»$p 

±3a^fc>itT&;8T& c tick Q*3£W<Dik&mizM 



10 



20 



30 



40 



iS^fe-arT^fflT^ - £ 1CJ; D#fgBJ3©ift#&JI;:i|f 

*#**7;kfcUftfl:£»©*-c. #fgipj©i$t#8iji;:iSt 

[0 10 2] CinepHii^JW^fflfttbTtS. j£)8 

«Atf«t#aii©im 0001-10% (w/v) . »3:U 

<teO. 001—1% (w/v) 

[0 10 3] #3g?J]©iSfc#2imcte. §SBB£g£i§ 

fc. CMPXg-e©X5'J-ft3f5©^^-e*SFe^>Al^: 

x5 L l^>v7 5>BgitK (EDTA) , trans-1. l-'JT 5 y 
i'^n'\^-y->-N ( N.N'.N'-B3ftK (CyDTA) . Xh'jD 
(NTA) m<Dtl)V#>mm. #J;U;fX5FU->v7 
5>^h^^X (/?1/>*X*>|E) (EDTPO) ^© 
*:X*>BIIS* s *tf 6n-S. Ctl + h#J©&ffl* 

— tgiickiB-x.&iAjO*, *5!Hj©^gij(c^jps-a-fei^ 
-e*ti«j; < , &\z.te&&m-£m<Dmi£o. oooi~ 1 % 

(w/v) , fff* U< (SO. 001-0. 1% (w/v) T&£o 

[0 10 4] MIC *56W©i*iM«f»fc:tt. JilSbfciD 

»giS:ttlA5aWT, ^>S. M^-^iM^O. 01-5% (w/ 
v) . W*L<«0. 1-1% (w/v) ©W$Sig8iJ£?fsflDL 

[0105] ^^©gt^jtficia. ±iebfc$D^yx 



pHPIS 



50 



• - * 



( 12 

21 

[o i o 6] nn&ttafcStt, mftz\<D#mt?&.m-sti 

&mcu<DWnt*&iikvmz>mT&n\iX£< , iiso. oi~ 
5fi*%, £?*b<teO. 05~ifia%-rafe^>„ # 

<> ilSO. 0l~5SS%, »^L-<ttO. 05~ia»%"C 
ffi3?0. 000l~lfi»%> JtF*b<ttO. 00l~0. 1SS%T 

[o i o 7] ^mm<om^mt. &w\zcumm-t>m-z 20 

[0 l 0 8] atjBfcCuEtt3&*JfiSnfc¥***iBS, * 

[0 i 0 9] sek, *5£wizm*Tte, ik&miz®mm 

fc&$:Wm?Z>Z.£iZjiK>. «tos»*WK:cuo*i»*-r 30 

t> y>wmm&T.mzfiTz\£mwvf*>tiz>o 
[0110] ±m^mz^x. *fem<DVc&M&&tE 

^■ffiS, *fc^S^tC<J;D#fiBJ©&#^J£#?£2i+fc 

&m£vx®mm]k&j:m\ztt?jymmtfmf*>nz>. 
^sw&fr (id ibm «*fcWfcSBte© 

ftfts^^yx??^ i«^«t*fflt^^^y— 40 

[0 111] %a»ift#Sref : ffl-r5«-&©«kDa«i:Kl^ 

#stLx«. mjtte^mfcttftwnft.&W'pizmm 
¥m&&*&m<Dfc&mwzmm2iirz3i2iysmm 
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5>tl-£„ 

[0 112] y-*>tt*B»tt3a&-&tt*^w©ft» 

«6iB:K©^S:«F^-^-^^V^^-5^l^#1ire.n5. 
#lc. ra|&7>^x^A£yx:*>tt^fflJgtt7W<h£^ 

\z£&mmm<Dx.y^>>/ : $:&&-? : bz\ttfx*z, mm 
©. ^*^©x-y^>^tt«/MEJctti7ie>n, *®%n 

[0 1 13] Sfc, ts^y&L. 7x=t>tt£fc«pai4 

[0 114] E*_k©ck5lC, yx^->tt#ffiffift^J. # 
> X tt T > ^ X ■> A% »"a^ * 7 )V U tefc-^, 

&^-rfe#{cia»T> : &x^A©i^#^^wrs5Sfe#^ 

<. Affile®* bT^^^M^*l^*T€r> ^®©«# 
s^i6]±-r-g> z. iz&-e%z> t ^omgktfmzmmzmit 

[01 15] ±i2bfc$n<, *^B^©^#?Pl(a. ^®fc 
mmm^m^ntz^m^m<ommzmn>xmmT$>^ 
*E^*sn^nfcfe©^fS&-r> ^jx.«T;i/sxr> 

-5. MCSfc, #fg?J!©ft#3iJ«. iMS*#*B©#-fte> 
f. -7"'J>MS< LCDSSf©SI<oft»l:t»ttffl 
b#-£>„ 

[01 16] jRTfc^JfiHRtfJttfcWfc^tf** 1 . 
[0117] ^ JWTHSE^J-effli/^fcyx^->tti?.ffi?g 

[0 118] **J(S«atXtfc««tl»tiT«fflb 
—A, A-^-C ?*RJWWfti9i-/\»tW-f-f 

^A-waMPHtaox— Att*^wT©^ffi{c«topsb 

fct)©&ttfflb, 3»»fl:K^x— A©»fl:it©Bt 



23 

[0 119] (M«fi-A) 4-f>fy'j3>^ 

x-a£. i xy-ym^mm-cmmi'. mmosmmik 

.«{tlfi-/\©iftlroiftt > 500 A -e& 
[oi2o] [^m^^x-a] mwtitM$x.—/\ 

Kl #ISJ*«U i£iS$7klCcfc910#P^*ft^U;fcSL 
xt>K)ilfct)©^s^^i-Atbfc. ft, T 
IBtc^-T^ffitCcfcO. MStt&JJWSSS^x-Afctt. *!£ 
3X10" IC^/cm 1 KfS#UT^5 it6«Bb 

[0121] [gptffl"7x-A] **SSfl:lKCx-/\*H 

k x a v $ u > ^ \z j; o * mm £ * fc t> <d & « 
tiOi-Aiit. ft. -rmiz5k-?jjmz&K>mm.m 
mmo 3L-/\mm<Dm<Dmmi$. ioooa-cs.^ cities 

[0122] C/t-^-r *;M§Sfe*Wtfl:i!l*:n-A;fttf 

/t-^-r # frvsmmmmv 3L— a] itfti^x-Ax 

i-AtUfc. ft. TS5tc^-T^)*(cJ:D> MSBEA— 



OM/4-f >^x— A. 



a~?v ^W&SPPtfS^x 



CI-feCHCI-b 
HO-frChfeChbO) p-^-C — CE=C- 

[0130] («t. m-mmvmw o<t. wets. ) 
£o. oz%mmvfcm&m ( P hi 2sui) tc, ±ie*te 

Tf£§S L- JR*ft« 9 x - A £6(rC , 10#Pb1*8? L tc. 
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[0123] mitmvmmm&m) mmm- (x »j tv 

[0 12 4] (*©«JS«S£&] ^x-Afc^fclW 

[0125] earner mmm mwmmm) mfe&i o 

[0126] (/*-■ jr-r ^;l«)5£*£D £x-A*fl5fc 

[0 12 7] i^S. **Jfi«»rXtfcttWK»HTtt> #fc 
8tf9W&^fgDitS£^-r%. ppm. ppbte£T*Sit£ 

*-r„ ^ffl-r^*«±TiSM*-eae.o, mm. oi 

20 ppbJWTT&S^t^ltlgLT^e&fflL*:. 
[0 12 8] 

immm] mmwi 

mSH^iZ'f- h9^^;UT> ; &-^A t h'D+y K (TM 
AH) £l%<i:, /X:*>14?ji®J£tt??jT&STfe-|£5£ 

[6] T*$n, ■t^-y'x.=f-^>m<r>w-m : ^)vwi [p + 
p'] an ot*5y-f v^;^*^:/^^:*— 

[0129] 
Mt4 9] 

CH2CHCH3 

-C-f (OChbCHj) p+-OH [ 6 ] 

[0131] it&m 1 

mM** \Z1MKD?)-* 1 (PHI 2JK 

^x-ASj&aLfc^. ^fk^^x-Ao^fbaJi^ 

40 [0132] 
[fSl] 







pH 


(A) 




TM A H (1%) 

O (0.03%) 


12tLh 


480 




TM A H (1%) 


12 U± 


220 



[0 13 3] m. 1 frt>W*>frfc£oiz. *5£W<Dik®ffl 

mmmi) a, mmitmo^-/\<Dmitmmiz¥ham 



50 



* r * 



{ 14 ) 



25 



[0134] 2 

[6] iC^vT^^XrPl^XWW^Mek: [p + 
p'] #1 2Tfc5y-f V^y/f^T'fyy*- 

sttiwi 2t, mttZo ) so.ooix**FUfcas»»J 

(pH7 : «F14JSS0 ±fH*^-ef^Sbfc^S^ 
^x-A^60'C. 10#P B ia»tbfco t<D'&. «*x-/\* 
5l#±»f. fflW*TflO»IBU>XU Xt!>S;^$-arfc 

m$k&m.2 \z7fc?. 
[0135] vmm 2 

>**HJ«>/>>*0.001X*#bfci5ls*M< (PH7 : «*» 
^^i-A«ll/tS- (IB) P&S&figT^fF 

[0136] *)6£0iJ 3 

**±8B-«5S [6] t»^T^vX^P>»©^ 
[P + P'] «!6T*5^V^W^f^ 
f/yt-il'* l J^ylfl/>^ , J3-JH-f^ 



10 



20 



mm 2 002-20787 
26 

®mic?!R*s m^mm&) ewftufc. *s^£*2 

[0137] tb«« 3 

jB*fi*»t , »ca 'J >£0.4%£, 7— *>14#®i£teSQT? 
fe5HfyM>f>XM/i (7-ft>tS) «0- 
001X*»bfc«fei*?W <pH12EUi) «JBC»fc«* 
fit, *Jfi«2 tra«©36rftT?**fS*^x-A*«ab 

[0 13 8] &fi&M4 
Sl&ETK^lcTMAH^rO. 03% / x:*>ttl«ffitSS 1 JT*$> 
■5-ttE— [6] fcftl>T**i'l3 1 l'>iO¥^ 

;Mfc Cp + p'] ifiz-i:toz>y(V'7 : f-fr5?*w7* 

t. ^aettaisfc, Bse-r*. ) *o.ooix»»bfc 
«6»ad (phio. 5) ±c*srf^«ufc**s» , 5 

x— Atd->-V7— tfclcMD^ttte;!^ 1#W. ^jiia 
fc. ^©*£. #xW\*«l**-C10$HBU>;*U Xbf 

[0 13 9] Jfctfc«4 

x-A^®©»^©*» SrStebfc. 
^£3? 2 CflHtTST. 

[0 14 0] 

[352] 



30 





mm 


PH 


(MTv'cni 2 ) 


mm 2 


&mm\mi 2 (0.001%) 


7 


1 X10" 




n'jy (0.4%) 
WflS?Si££l6 C 0.001%) 


12 U± 


1 X10 w 


mmm4 


TM AH (0.03%) 
^W£ttl£I8 (0.001%) 


ias 


5X1(P 


imm2 




7 


9X10* 




□ (0.4%) 

Kf^^v-fe'^^^^y^ (0.001%) 


12tLh 


8X10" 


mm a 


4te»m 


7 


2 X10" 



[0 14 1] t2*6WeM<t7t:. y-*>f±^ffi 

tt#fflSte»l©*&'&tiiSte#ai (Jt««2) cJttfcbT 
&Kf§»£xWY£ffl©S#M««&*b<WIWb#. 



, , u N 3) tJttSbT, tSfi^^ x-AiI©l#HSS: 



( 15 ) 



2002-20787 



27 



28 



[0142] *S60tJ 5 

±E— «SC [6] fci*^T^-^->x^u>so¥^ ; e^ 

ft [P + P'] *55T$^y^y^y/f;^f> 

^-^U^vx^U^Un-jPx— -t^P (£*. 
T, #Effitt&J5£. SSfET^. ) £0. 05%*g#?Lfcft 

&m (phi2h±) zm^tcsmu. mmms tm& 10 



(Dmmm&mfe i<tz. f&m&m 3 tzm-^xm-r. 
[0143] vcmm 5 

(phio) zmwcsmte, nmm 5 tmmoy^mx- 
mmmo ^-/^^mmvr^ mmm<j*-/\ommm 

[0144] 
[«3] 







pH 


(A) 




TM AH (3%) 
^W£te£$5 (0.05%) 




1000 




.^x^ry-^T5 y (3%) 


10 


150 



[0 14 5] m3fr*>W*>frtzJioiZ. &5£W<Dfo&M 

triads? (mmms) a, fflfca^x— a*®©*!** 

5) tt, SB^U^^Wix^^LTI^-SCli: 
[0146] HMM 6 



i@*fc*'Mc:TMAH£0003%£, V x:*>t£|^?§teStc& 

•&TIE— ^ [7] ^i^X^U 

20 =EJIWC [p + p'3 *3ris~7n¥U>m<D 
^tJlWH [q + q'] ^2T$5y-f V^y^? 

5P U > ^ U Zl-)lJi—y-)l 

[0147] 
Mb 5 0 ] 



HO-^CCHjCHjQ p (CHjCh^CHjC^ q | 



Ob 



[0148] axr. Rmm\tffl6-2 mmr 

) 0. 03%£^BLifcife#SiJ (pH9) \z. ±tttm 
[0149] ifctJ^J 6 



40 



[7] 

^tK^IcTMAH^O. 003% i> #^>*y?-®«&8ij-e 
^^.^-fkX^T , J;l^v J y^;l'T> ;: Ex^A^0. 03%ig#? 
bfcflc»ai| (pH9) $A1 fr>fc£M>m* *56#J6 <hl»U§ 

■< invftwmmkv^— A*saaufc«. a-t-^;p 
[0150] ^ 

[*4] .4? 





(met) 


pH 




mm*-* 






TMAH (0.003%) 

^®S®ij6-2 (acs%) 


9 


30 


5 




TMAH (0.003%) 
ififa^/^T/Eftfc (Q(B%) 


9 


1200 


202 



[0 15 1] *4 7i^^6^7S:J:fiJC. *fgiP]tf>tft#?FJ 50 T'£-g> / -7f>¥mffif£&m£wm7 >"t-OL.^tS 



( 16 ) 



2002-20787 



29 

-5^ ^ l < *s ^ ^ t &m z> » - ntc*i 

&##] (it«««j6) mmtwko x-a*bc®^ 
#tsn-f-f ^wgcan 200. uwifi^x-A*® 

[0152] mmm i 

T*&^-tte-«5S; [6] l*^T^ylfl/>i©¥ 



30 



10 



> )Vi£ U t^yxf 1/ > if <J a — ;vx-^;p 

£0. 05%®m{sfc.m&m (PHI l) K. ±fB*teT'f^ 
©bfcSPtM^x-A^iB (25 < C) T'30^Fb1«*L 

XI/. Xbf>^$-&fc. 

[0153] mmm8 

Sflltt^JTfe^TfB— «5t: [8] -esstu :t^>7o 

a— )lx.— "r)V 
[0 15 4] 
[<fc5 1] 



t8] 



CH2CHCH3 (jJHaCHCHs 
HO-^(CH2CH2CH20) q j-Cj;— C^C— <jJ-f (OCHzCh^CHz) q^OH 

CHa ci-b 

[0 15 5] &0.05%^«bfcft^J (PHI 0) =£ffl ##^®(CP^5l#-r fio^ffi 



(5i) int. ci. 7 m$m^ 

H0 1L 21/304 6 4 7 

21/306 



F I 

HO 1 L 21/304 
21/306 



t-Ti-Y 



6 4 7 B 
M 



F *7 — A 4H003 AC07 AC10 AC21 AC23 BA12 

DA09 DA15 EB13 EB14 EB19 
ED02 FA15 FA21 FA28 




